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(57) ABSTRACT

A light-emitting substrate, a display device, and an elec-
tronic apparatus are provided. The light-emitting substrate
includes a base substrate, light-emitting units, and first
driving signal line groups; the light-emitting unit includes
light-emitting sub-units; the first driving signal line is con-
figured to be connected to the first electrode terminal of the
light-emitting sub-unit; a translation distance in the column
direction is provided between a k-th light-emitting unit in
the N-th column and a k-th light-emitting unit in the (N+1)-
th column, and the translation distance is smaller than a
spacing between two adjacent light-emitting units in a same
column in the column direction; the first driving signal line
group is between the N-th column of light-emitting units and
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the (N+1)-th column of light-emitting units and alternately
passes through light-emitting units in the N-th column and
the (N+1)-th column; and each light-emitting unit is passed
by two adjacent first driving signal line groups.
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1
LIGHT-EMITTING SUBSTRATE AND
DISPLAY DEVICE

TECHNICAL FIELD

Embodiments of the present disclosure relate to a light-
emitting substrate and a display device.

BACKGROUND

With the development of light-emitting diode technology,
the backlight using the submillimeter or even micron light-
emitting diode has been widely used. Thus, not only the
image contrast of such as a transmission display product
using the backlight can reach the level of the organic
light-emitting diode (OLED) display product, but also the
product can retain the technical advantages of the liquid
crystal display (LCD), so as to improve the display effect of
the image and provide users with better visual experience.

SUMMARY

At least an embodiment of the present disclosure provides
a light-emitting substrate, and the light-emitting substrate
comprises a base substrate and further comprises a plurality
of light-emitting units and a plurality of first driving signal
line groups on the base substrate; each of the light-emitting
units comprises a plurality of light-emitting sub-units, and
each of the light-emitting sub-units comprises a first elec-
trode terminal and a second electrode terminal, a polarity of
the second electrode terminal being opposite to a polarity of
the first electrode terminal; each of the first driving signal
line groups comprises at least one first driving signal line,
and the first driving signal line is configured to be connected
to the first electrode terminal of the light-emitting sub-unit
to provide a first electrode signal; the plurality of light-
emitting units are arranged in a plurality of columns and a
plurality of rows along a row direction and a column
direction, respectively; among an N-th column of light-
emitting units and an (N+1)-th column of light-emitting
units, a translation distance, in the column direction, is
provided between a k-th light-emitting unit in the N-th
column of light-emitting units and a k-th light-emitting unit
in the (N+1)-th column of light-emitting units, and the
translation distance is smaller than a spacing between two
adjacent light-emitting units in a same column in the column
direction, so as to allow light-emitting units in the N-th
column and the (N+1)-th column to be respectively located
in different rows in sequence, where N and k are positive
integers greater than 0; the first driving signal line group is
between the N-th column of light-emitting units and the
(N+1)-th column of light-emitting units, and the first driving
signal line group is in a zigzag extension along the column
direction and alternately passes through a light-emitting unit
of'an M-th row and the N-th column, a light-emitting unit of
an (M+1)-th row and the (N+1)-th column, and a light-
emitting unit of an (M+2)-th row and the N-th column, so as
to provide the first electrode signal to the light-emitting units
in the N-th column and the (N+1)-th column, where M is a
positive integer greater than 0; and each of the light-emitting
units is passed by two adjacent first driving signal line
groups.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, between the N-th
column of light-emitting units and the (N+1)-th column of
light-emitting units, the first driving signal line group
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extends substantially along a straight line between two
light-emitting units in two adjacent rows.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, the translation
distance is equal to Y2 of the spacing between two adjacent
light-emitting units in the same column in the column
direction; and between the N-th column of light-emitting
units and the (N+1)-th column of light-emitting units, an
included angle of an extending direction of the first driving
signal line group between the light-emitting unit of the M-th
row and the N-th column and the light-emitting unit of the
(M+1)-th row and the (N+1)-th column with respect to the
row direction is equal to an included angle of an extending
direction of the first driving signal line group between the
light-emitting unit of the (M+1)-th row and the (N+1)-th
column and the light-emitting unit of the (M+2)-th row and
the N-th column with respect to the row direction.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, between the N-th
column of light-emitting units and the (N+1)-th column of
light-emitting units, the first driving signal line group at least
partially overlaps with each light-emitting unit in the N-th
column and the (N+1)-th column in a direction perpendicu-
lar to the base substrate, so as to alternately pass through
each light-emitting unit in the N-th column and the (N+1)-th
column.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, the plurality of
light-emitting sub-units in each of the light-emitting units
comprise a first light-emitting sub-unit and a second light-
emitting sub-unit, and the first light-emitting sub-unit and
the second light-emitting sub-unit are arranged adjacent to
each other in the row direction; the at least one first driving
signal line in each of the first driving signal line groups
comprises a first light-emitting signal line corresponding to
the first light-emitting sub-unit and a second light-emitting
signal line corresponding to the second light-emitting sub-
unit, the first light-emitting signal line is configured to be
connected to the first electrode terminal of the first light-
emitting sub-unit to provide a first electrode signal corre-
sponding to the first light-emitting sub-unit, and the second
light-emitting signal line is configured to be connected to the
first electrode terminal of the second light-emitting sub-unit
to provide a first electrode signal corresponding to the
second light-emitting sub-unit; and between the N-th col-
umn of light-emitting units and the (N+1)-th column of
light-emitting units, the first light-emitting signal line in the
first driving signal line group is connected to the first
light-emitting sub-unit in each of the light-emitting units in
the N-th column, and the second light-emitting signal line in
the first driving signal line group is connected to the second
light-emitting sub-unit in each of the light-emitting units in
the (N+1)-th column.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, in each of the first
driving signal line groups, the first light-emitting signal line
and the second light-emitting signal line are sequentially
arranged in the row direction from the second light-emitting
sub-unit to the first light-emitting sub-unit in each of the
light-emitting units.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, between the
(N+1)-th column of light-emitting units and the (N+2)-th
column of light-emitting units, the first light-emitting signal
line in the first driving signal line group is connected to the
first light-emitting sub-unit in each of the light-emitting
units in the (N+1)-th column, and the second light-emitting
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signal line in the first driving signal line group is connected
to the second light-emitting sub-unit in each of the light-
emitting units in the (N+2)-th column.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, the plurality of
light-emitting sub-units in each of the light-emitting units
further comprise a third light-emitting sub-unit, and the third
light-emitting sub-unit is arranged side by side with the first
light-emitting sub-unit and the second light-emitting sub-
unit in the column direction; the at least one first driving
signal line in each of the first driving signal line groups
further comprises a third light-emitting signal line corre-
sponding to the third light-emitting sub-unit, and the third
light-emitting signal line is configured to be connected to the
first electrode terminal of the third light-emitting sub-unit to
provide a first electrode signal corresponding to the third
light-emitting sub-unit; and between the N-th column of
light-emitting units and the (N+1)-th column of light-emit-
ting units, the third light-emitting signal line in the first
driving signal line group is connected to the third light-
emitting sub-unit in each light-emitting unit in the N-th
column or connected to the third light-emitting sub-unit in
each light-emitting unit in the (N+1)-th column.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, between the N-th
column of light-emitting units and the (N+1)-th column of
light-emitting units, the third light-emitting signal line in the
first driving signal line group is connected to the third
light-emitting sub-unit in each light-emitting unit in the
(N+1)-th column; and between the (N+1)-th column of
light-emitting units and the (N+2)-th column of light-emit-
ting units, the third light-emitting signal line in the first
driving signal line group is connected to the third light-
emitting sub-unit in each light-emitting unit in the (N+2)-th
column.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, the second light-
emitting sub-unit, the third light-emitting sub-unit, and the
first light-emitting sub-unit are sequentially arranged in the
row direction, and in each of the first driving signal line
groups, the first light-emitting signal line, the second light-
emitting signal line, and the third light-emitting signal line
are sequentially arranged in the row direction from the
second light-emitting sub-unit to the first light-emitting
sub-unit in each of the light-emitting units.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, the first light-
emitting sub-unit, the second light-emitting sub-unit, and the
third light-emitting sub-unit are configured to provide light
of different colors respectively.

For example, the light-emitting substrate provided by an
embodiment of the present disclosure further comprises a
plurality of second driving signal line groups; the plurality
of second driving signal line groups respectively extend
along the row direction and correspond to the plurality of
rows of light-emitting units one by one; and each of the
second driving signal line groups comprises at least one
second driving signal line, and the second driving signal line
is configured to be connected to the second electrode ter-
minal of the light-emitting sub-unit to provide a second
electrode signal.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, the at least one
second driving signal line in each of the second driving
signal line groups comprises a fourth light-emitting signal
line corresponding to the third light-emitting sub-unit and a
fifth light-emitting signal line corresponding to the first
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light-emitting sub-unit, the fourth light-emitting signal line
is configured to be connected to the second electrode ter-
minal of the third light-emitting sub-unit to provide a second
electrode signal corresponding to the third light-emitting
sub-unit, and the fifth light-emitting signal line is configured
to be connected to the second electrode terminal of the first
light-emitting sub-unit to provide a second electrode signal
corresponding to the first light-emitting sub-unit.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, the at least one
second driving signal line in each of the second driving
signal line groups further comprises a sixth light-emitting
signal line corresponding to the second light-emitting sub-
unit, the sixth light-emitting signal line is configured to be
connected to the second electrode terminal of the second
light-emitting sub-unit to provide a second electrode signal
corresponding to the second light-emitting sub-unit, and in
each of the second driving signal line groups, the sixth
light-emitting signal line is between the fourth light-emitting
signal line and the fifth light-emitting signal line in the
column direction.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, in each of the
second driving signal line groups, the sixth light-emitting
signal line is connected to the fifth light-emitting signal line
through a connection portion between the sixth light-emit-
ting signal line and the fifth light-emitting signal line, and
the fifth light-emitting signal line, the sixth light-emitting
signal line, and the connection portion are integrally pro-
vided.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, each of the second
driving signal line groups further comprises a plurality of
groups of conductive portions in one-to-one correspondence
with light-emitting units in one row, and each group of the
conductive portions comprises a first conductive portion and
a second conductive portion; the first conductive portion is
connected to the fourth light-emitting signal line and extends
from the fourth light-emitting signal line toward a side close
to a third light-emitting sub-unit in a light-emitting unit
corresponding to the first conductive portion, so as to allow
an orthographic projection of the first conductive portion on
the base substrate to at least partially overlap with an
orthographic projection of the third light-emitting sub-unit
in the corresponding light-emitting unit on the base sub-
strate; and the second conductive portion is connected to the
fifth light-emitting signal line and extends from the fifth
light-emitting signal line toward a side close to a first
light-emitting sub-unit in a light-emitting unit corresponding
to the second conductive portion, so as to allow an ortho-
graphic projection of the second conductive portion on the
base substrate to at least partially overlap with an ortho-
graphic projection of the first light-emitting sub-unit in the
corresponding light-emitting unit on the base substrate.

For example, the light-emitting substrate provided by an
embodiment of the present disclosure further comprises a
plurality of conductive structures in one-to-one correspon-
dence with the plurality of light-emitting units; an ortho-
graphic projection of each of the light-emitting units on the
base substrate is within a region surrounded by an outer
contour of an orthographic projection of a corresponding
conductive structure on the base substrate; and along a
direction from a center to an edge of each of the conductive
structures, each conductive structure is divided into a plu-
rality of regions, and light transmittance of each of the
regions of the each conductive structure is different from
each other.
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For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, shapes of ortho-
graphic projections of the conductive structures on the base
substrate are substantially identical, and the orthographic
projections of the conductive structures on the base substrate
do not overlap with each other.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, along the direction
from the center to the edge of each of the conductive
structures, the light transmittance of each of the regions of
the each conductive structure gradually increases.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, each of the con-
ductive structures is a centrosymmetric structure.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, each of the con-
ductive structures comprises a first conductive sub-structure
and a second conductive sub-structure which are opposite to
each other in the column direction; the first conductive
sub-structure and the second conductive sub-structure are
axially symmetric with respect to a center of the conductive
structure along the row direction to form the conductive
structure; the first conductive sub-structure and the second
conductive sub-structure are separated and insulated from
each other; and an orthographic projection of the first
conductive sub-structure on the base substrate is on a side of
an orthographic projection of the fourth light-emitting signal
line on the base substrate away from an orthographic pro-
jection of the fifth light-emitting signal line on the base
substrate, and an orthographic projection of the second
conductive sub-structure on the base substrate is on a side of
the orthographic projection of the fifth light-emitting signal
line on the base substrate away from the orthographic
projection of the fourth light-emitting signal line on the base
substrate.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, the first conductive
sub-structure is connected to the fourth light-emitting signal
line, and the second conductive sub-structure is connected to
the fifth light-emitting signal line.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, the first conductive
sub-structure is integrally provided with the fourth light-
emitting signal line, and the second conductive sub-structure
is integrally provided with the fifth light-emitting signal line.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, the first conductive
sub-structure comprises a plurality of first semi-annular
portions arranged in sequence along the direction from the
center to the edge of each of the conductive structures, and
both ends of each of the first semi-annular portions are
respectively connected to the fourth light-emitting signal
line, so as to allow two adjacent first semi-annular portions
to be electrically connected to each other and form an
opening region; among the plurality of first semi-annular
portions, a distance between two adjacent first semi-annular
portions in different regions of each of the conductive
structures gradually increases along the direction from the
center to the edge of each of the conductive structures; the
second conductive sub-structure comprises a plurality of
second semi-annular portions arranged in sequence along
the direction from the center to the edge of each of the
conductive structures, and both ends of each of the second
semi-annular portions are respectively connected to the fifth
light-emitting signal line, so as to allow two adjacent second
semi-annular portions to be electrically connected to each
other and form an opening region; and among the plurality
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of second semi-annular portions, a distance between two
adjacent second semi-annular portions in different regions of
each of the conductive structures gradually increases along
the direction from the center to the edge of each of the
conductive structures.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, a distance in the
row direction between an orthographic projection of the
N-th column of light-emitting units on the base substrate and
an orthographic projection of the (N+1)-th column of light-
emitting units on the base substrate is greater than 0.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, a distance in the
row direction between orthographic projections of two adja-
cent columns of light-emitting units on the base substrate is
equal to a distance in the column direction between ortho-
graphic projections of two adjacent rows of light-emitting
units on the base substrate.

For example, in the light-emitting substrate provided by
an embodiment of the present disclosure, each first driving
signal line in the first driving signal line group is connected
to the first electrode terminal of one light-emitting sub-unit
in the light-emitting unit passed by the first driving signal
line group.

At least an embodiment of the present disclosure further
provides a display device, and the display device comprises
a display panel and the light-emitting substrate according to
any one of the embodiments of the present disclosure; and
the display panel comprises a display side and a non-display
side, the light-emitting substrate is arranged on the non-
display side of the display panel, and the plurality of
light-emitting units and the plurality of first driving signal
line groups are on a side of the base substrate away from the
display panel.

For example, the display device provided by an embodi-
ment of the present disclosure further comprises a reflective
layer, and the reflective layer is on a side of the light-
emitting substrate away from the display panel.

At least an embodiment of the present disclosure further
provides an electronic apparatus, and the electronic appara-
tus comprises the display device according to any one of the
embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to clearly illustrate the technical solutions of the
embodiments of the present disclosure, the drawings of the
embodiments will be briefly described in the following. It is
obvious that the described drawings are only related to some
embodiments of the present disclosure and thus are not
limitative to the present disclosure.

FIG. 1 is a schematic planar diagram of a light-emitting
substrate provided by some embodiments of the present
disclosure;

FIG. 2 is a schematic diagram of an arrangement of
light-emitting units in a light-emitting substrate provided by
some embodiments of the present disclosure;

FIG. 3 is a partial planar diagram of a light-emitting
substrate provided by some embodiments of the present
disclosure;

FIG. 4 is a partially enlarged schematic diagram of an
example of a region AR1 illustrated in FIG. 3;

FIG. 5 is a schematic diagram of a partial cross-sectional
structure along a line AA' illustrated in FIG. 4;

FIG. 6 is a schematic planar diagram of another light-
emitting substrate provided by some embodiments of the
present disclosure;



US 12,217,657 B2

7

FIG. 7A and FIG. 7B are schematic diagrams of a region
dividing method of a conductive structure provided by some
embodiments of the present disclosure;

FIG. 8 is a schematic diagram of a specific example of a
conductive structure provided by some embodiments of the
present disclosure;

FIG. 9 is a partially enlarged schematic diagram of a
region AR2 illustrated in FIG. 8;

FIG. 10 is a schematic planar diagram of still another
light-emitting substrate provided by some embodiments of
the present disclosure;

FIG. 11 is a schematic block diagram of a display device
provided by some embodiments of the present disclosure;

FIG. 12 is a schematic diagram of a partial cross-sectional
structure of a specific example of a display device provided
by some embodiments of the present disclosure; and

FIG. 13 is a schematic block diagram of an electronic
apparatus provided by some embodiments of the present
disclosure.

DETAILED DESCRIPTION

In order to make objects, technical solutions, and advan-
tages of the embodiments of the present disclosure apparent,
the technical solutions of the embodiments of the present
disclosure will be described in a clearly and fully under-
standable way in connection with the drawings related to the
embodiments of the present disclosure. Apparently, the
described embodiments are just a part but not all of the
embodiments of the present disclosure. Based on the
described embodiments of the present disclosure herein,
those skilled in the art can obtain other embodiment(s),
without any inventive work, which should be within the
scope of the present disclosure.

Unless otherwise defined, all the technical and scientific
terms used herein have the same meanings as commonly
understood by one of ordinary skill in the art to which the
present disclosure belongs. The terms “first,” “second,” etc.,
which are used in the present disclosure, are not intended to
indicate any sequence, amount or importance, but distin-
guish various components. Also, the terms such as “a,” “an,”
etc., are not intended to limit the amount, but indicate the
existence of at least one. The terms “comprise,” “compris-
ing,” “include,” “including,” etc., are intended to specify
that the elements or the objects stated before these terms
encompass the elements or the objects and equivalents
thereof listed after these terms, but do not preclude the other
elements or objects. The phrases “connect,” “connected,”
“coupled,” etc., are not intended to define a physical con-
nection or mechanical connection, but may include an
electrical connection, directly or indirectly. “On,” “under,”
“right,” “left,” and the like are only used to indicate relative
position relationship, and when the position of the object
which is described is changed, the relative position relation-
ship may be changed accordingly.

In the display product using light-emitting diodes, mini
light-emitting diodes (Mini LEDs) or micro light-emitting
diodes (micro LEDs) have small size and high brightness,
and for example, can be widely used in the backlight module
of the display product and perform fine adjustment for the
backlight, thereby achieving the display of high dynamic
range (HDR) images. For example, the typical size of a
micro LED is equal to or less than 50 microns, such as 10
microns to 50 microns; and the typical size of a mini LED
ranges from 50 microns to 150 microns, for example, from
80 microns to 120 microns. The backlight module including
the above-mentioned mini light-emitting diodes or micro
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light-emitting diodes may be arranged on a non-display side
of the display element in the display product, and the mini
light-emitting diodes or micro light-emitting diodes in the
backlight module may directly face the display element to
emit light, so as to form a top light-emitting structure.
Alternatively, for example, the mini light-emitting diodes or
micro light-emitting diodes in the backlight module may
also emit light towards a side away from the display ele-
ment, and the light emitted by the mini light-emitting diodes
or micro light-emitting diodes may be reflected to the
display element by a structure with reflective functions, such
as a reflective layer, thereby forming a reflective (e.g.,
downward light-emitting) light-emitting structure.

However, in the display product adopting the reflective
light-emitting structure and being formed by mini light-
emitting diodes or micro light-emitting diodes, due to the
addition of structures such as a reflective layer, the diffusion
film structure with a relatively large thickness in the display
product is usually removed to reduce the overall thickness of
the display product and achieve ultra-thin display. However,
due to the removal of the diffusion film structure in the
display product, the light emitted by mini light-emitting
diodes or micro light-emitting diodes is difficult to be
dispersed well, which leads to poor uniformity of the light
provided by the whole backlight module to the display
element, resulting in optical defects, which may have a
seriously adverse impact on the display effect of the display
product.

At least one embodiment of the present disclosure pro-
vides a light-emitting substrate, and the light-emitting sub-
strate includes a base substrate and further includes a
plurality of light-emitting units and a plurality of first
driving signal line groups on the base substrate; each of the
light-emitting units includes a plurality of light-emitting
sub-units, and each of the light-emitting sub-units includes
a first electrode terminal and a second electrode terminal, a
polarity of the second electrode terminal being opposite to a
polarity of the first electrode terminal; each of the first
driving signal line groups includes at least one first driving
signal line, and the first driving signal line is configured to
be connected to the first electrode terminal of the light-
emitting sub-unit to provide a first electrode signal; the
plurality of light-emitting units are arranged in a plurality of
columns and a plurality of rows along a row direction and a
column direction, respectively; among an N-th column of
light-emitting units and an (N+1)-th column of light-emit-
ting units, a translation distance, in the column direction, is
provided between a k-th light-emitting unit in the N-th
column of light-emitting units and a k-th light-emitting unit
in the (N+1)-th column of light-emitting units, and the
translation distance is smaller than a spacing between two
adjacent light-emitting units in a same column in the column
direction, so as to allow light-emitting units in the N-th
column and the (N+1)-th column to be respectively located
in different rows in sequence, where N and k are positive
integers greater than O; the first driving signal line group is
between the N-th column of light-emitting units and the
(N+1)-th column of light-emitting units, and the first driving
signal line group is in a zigzag extension along the column
direction and alternately passes through a light-emitting unit
of'an M-th row and the N-th column, a light-emitting unit of
an (M+1)-th row and the (N+1)-th column, and a light-
emitting unit of an (M+2)-th row and the N-th column, so as
to provide the first electrode signal to the light-emitting units
in the N-th column and the (N+1)-th column, where M is a
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positive integer greater than 0; and each of the light-emitting
units is passed by two adjacent first driving signal line
groups.

In the light-emitting substrate provided by the above-
mentioned embodiments of the present disclosure, with
regard to the N-th column and the (N+1)-th column, which
are adjacent to each other, of light-emitting units, (for
example, the N-th column and the (N+1)-th column of
light-emitting units may be light-emitting units of any two
adjacent columns, such as the light-emitting units of the first
column and the second column, the light-emitting units of
the second column and the third column, the light-emitting
units of the third column and the fourth column, etc.), the
k-th light-emitting unit in the N-th column of light-emitting
units and the k-th light-emitting unit in the (N+1)-th column
of light-emitting units have a translation distance in the
column direction, and the translation distance is smaller than
a spacing, in the column direction, between two adjacent
light-emitting units in the same column, so that the light-
emitting units in the two adjacent columns are in a staggered
arrangement in the column direction, so as to allow the
light-emitting units in the two adjacent columns to be
respectively located in different rows along the column
direction. Moreover, the first driving signal line group for
providing the first electrode signal to the light-emitting
sub-units in the light-emitting units is in a zigzag extension
along the column direction between the N-th column of
light-emitting units and the (N+1)-th column of light-emit-
ting units, and the first driving signal line group alternately
passes through the light-emitting unit of the M-th row and
the N-th column, the light-emitting unit of the (M+1)-th row
and the (N+1)-th column, and the light-emitting unit of the
(M+2)-th row and the N-th column, thereby alternately
passing through the light-emitting units in the two adjacent
columns. Thus, each light-emitting unit or each row of
light-emitting units can be passed by two adjacent first
driving signal line groups, so that a plurality of first driving
signal line groups which extend in a zigzag way along the
column direction between each two adjacent columns of
light-emitting units form an approximate grid-like wiring
structure on the base substrate, so as to achieve the effect of
uniform arrangement in the plane parallel to the main
surface of the base substrate. Therefore, by using the
approximate grid-like uniform arrangement design formed
by the first driving signal line groups on the base substrate,
the first driving signal lines in the first driving signal line
group can be used to select whether the light passing through
the base substrate to pass or be shielded, so as to improve the
uniformity of light passing through, thereby improving the
uniformity of light emitted by the light-emitting substrate,
and improving the light-emitting uniformity of the whole
light-emitting substrate.

Hereinafter, embodiments of the present disclosure will
be described in detail with reference to the accompanying
drawings. It should be noted that the same reference numer-
als in different drawings will be used to refer to the same
elements already described.

FIG. 1 is a schematic planar diagram of a light-emitting
substrate provided by some embodiments of the present
disclosure. As illustrated in FIG. 1, the light-emitting sub-
strate 10 includes a base substrate 101, and a plurality of
light-emitting units 201 and a plurality of first driving signal
line groups 301 located on the base substrate 101. Each
light-emitting unit 201 includes a plurality of light-emitting
sub-units 210, each light-emitting sub-unit 210 includes a
first electrode terminal and a second electrode terminal, and
a polarity of the second electrode terminal is opposite to a
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polarity of the first electrode terminal. For example, one of
the first electrode terminal and the second electrode terminal
of the light-emitting sub-unit 210 may be an anode terminal
and the other is a cathode terminal. Each first driving signal
line group 301 includes at least one first driving signal line
310, and the first driving signal line 310 is configured to be
connected with the first electrode terminal of the light-
emitting sub-unit 210 to provide a first electrode signal.

For example, the number of first driving signal lines 310
included in each first driving signal line group 301 may be
equal to the number of light-emitting sub-units 210 included
in each light-emitting unit 201, so that corresponding first
electrode signals can be provided to different light-emitting
sub-units 210 in each light-emitting unit 201 through the
first driving signal lines 310. For example, taking the case
illustrated in FIG. 1 as an example, each light-emitting unit
201 may include three light-emitting sub-units 210, and each
first driving signal line group 301 may correspondingly
include three first driving signal lines 310. It should be noted
that the number of light-emitting sub-units 210 included in
each light-emitting unit 201 and the number of first driving
signal lines 310 included in each first driving signal line
group 301 illustrated in FIG. 1 are only exemplary illustra-
tions, and do not constitute a limitation of the present
disclosure.

For example, in the light-emitting substrate 10 provided
by the embodiments of the present disclosure, the first
electrode terminal of the light-emitting sub-unit 210 may be
an anode terminal or a cathode terminal, and correspond-
ingly, the first electrode signal provided to the first electrode
terminal of the light-emitting sub-unit 210 may be an anode
signal or a cathode signal driving the light-emitting sub-unit
210 to emit light. Therefore, by connecting the first driving
signal line 310 with the first electrode terminal of the
light-emitting sub-unit 210, the corresponding anode signal
or cathode signal can be provided to the corresponding
electrode terminal of the light-emitting sub-unit 210 to drive
the light-emitting sub-unit 210 to emit light. For example, in
the case that the first electrode terminal of the light-emitting
sub-unit 210 is the anode terminal and the second electrode
terminal of the light-emitting sub-unit 210 is the cathode
terminal, the first driving signal line 310 may be configured
to be connected with the anode terminal (i.e., the first
electrode terminal) of the light-emitting sub-unit 210 and
provide an anode signal as the first electrode signal. Alter-
natively, in the case that the first electrode terminal of the
light-emitting sub-unit 210 is the cathode terminal and the
second electrode terminal of the light-emitting sub-unit 210
is the anode terminal, the first driving signal line 310 may be
configured to be connected with the cathode terminal (i.e.,
the first electrode terminal) of the light-emitting sub-unit
210 and provide a cathode signal as the first electrode signal.
The embodiments of the present disclosure are not limited in
this aspect.

As illustrated in FIG. 1, light-emitting units 201 are
arranged in a plurality of columns and a plurality of rows
along the row direction R1 (for example, the first direction
R1) and the column direction R2 (for example, the second
direction R2), respectively.

In the N-th column of light-emitting units and the (N+1)-
th column of light-emitting units (for example, the light-
emitting units of the first column 2011 and the light-emitting
units of the second column 2012, or the light-emitting units
of'the second column 2012 and the light-emitting units of the
third column 2013 illustrated in FIG. 3), there is a translation
distance (for example, the distance D2 illustrated in FIG. 2)
in the column direction R2 between the k-th light-emitting
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unit 201 in the N-th column and the k-th light-emitting unit
201 in the (N+1)-th column, and the translation distance is
smaller than the distance between two adjacent light-emit-
ting units 201 in the same column in the column direction
R2, so that the N-th column and the (N+1)-th column of
light-emitting units are sequentially located in different
rows, respectively, where N and k are positive integers
greater than 0. For example, it may be that the k-th light-
emitting unit 201 in the (N+1)-th column is located between
the k-th light-emitting unit 201 in the N-th column and the
(k+1)-th light-emitting unit 201 in the N-th column in the
column direction R2; alternatively, it may be that the k-th
light-emitting unit 201 in the N-th column is located
between the k-th light-emitting unit 201 in the (N+1)-th
column and the (k+1)-th light-emitting unit 201 in the
(N+1)-th column in the column direction R2, so that the
light-emitting units 201 in the two adjacent columns are
staggered in the column direction R2, so as to allow the
light-emitting units 201 in the two adjacent columns to be
sequentially located in different rows along the column
direction R2.

For example, as illustrated in FIG. 3, the case where the
light-emitting units of the first column 2011 and the second
column 2012 are respectively the light-emitting units of the
N-th column and the (N+1)-th column is taken as an
example, and the light-emitting units 201 in the first column
2011 and the second column 2012 are arranged in a stag-
gered manner with respect to a reference line L1 extending
along the column direction R2. For example, the light-
emitting units 201 in the first column 2011 and the second
column 2012 are alternately arranged at two sides of the
reference line L1 along the column direction R2. For
example, taking the light-emitting unit 2101 illustrated in
FIG. 3 as the k-th light-emitting unit 201 in the first column
2011, and the light-emitting unit 2102 illustrated in FIG. 3
as the k-th light-emitting unit 201 in the second column 2012
as an example, the light-emitting units 2101 and 2102 have
a translation distance in the column direction R2, and the
translation distance is smaller than the distance between two
adjacent light-emitting units 201 in the same column (for
example, the light-emitting units 2101 and 2103 in the first
column 2011) in the column direction R2, so that the
light-emitting units 2101, 2102 and 2103 are respectively
located in different rows, and thus the light-emitting units
201 in the first column 2011 and the second column 2012 are
sequentially located in different rows.

For example, in the case that the light-emitting units 201
in two adjacent rows are staggered in the column direction
R2, the light-emitting units 201 in two adjacent rows (such
as the light-emitting units of the first row 2021 and the
second row 2022, or the light-emitting units of the second
row 2022 and the third row 2023 illustrated in FIG. 3) are
correspondingly staggered in the row direction R1. For
example, taking the light-emitting units of the first row 2021
and the second row 2022 illustrated in FIG. 3 as an example,
the light-emitting units 201 in the first row 2021 and the
second row 2022 are arranged in a staggered manner with
respect to a reference line 1.2 extending along the row
direction R1. For example, the light-emitting units 201 in the
first row 2021 and the second row 2022 are alternately
arranged on both sides of the reference line [.2 along the row
direction R1, so that the light-emitting units 201 in the first
row 2021 and the second row 2022 are sequentially arranged
in different columns.

It should be noted that only the light-emitting units 201 of
some rows and columns included in the light-emitting
substrate 10 are illustrated in FIG. 1, and the embodiments
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of the present disclosure do not limit the specific number,
row number, column number, or the like of the light-emitting
units 201 included in the light-emitting substrate 10. For
example, in the light-emitting substrate provided by the
embodiments of the present disclosure, the number of rows
of light-emitting units may be less than or more than that
illustrated in FIG. 1, and the number of columns of light-
emitting units may be less than or more than that illustrated
in FIG. 1.

For example, the first driving signal line group 301 is
located between the N-th column of light-emitting units and
the (N+1)-th column of light-emitting units, and the first
driving signal line group 301 extends in a zigzag way along
the column direction R2 and alternately passes through the
light-emitting unit 201 of the M-th row and the N-th column,
the light-emitting unit 201 of the (M+1)-th row and the
(N+1)-th column, and the light-emitting unit 201 of the
(M+2)-th row and the N-th column, so as to provide the first
electrode signal to each light-emitting unit 201 in the N-th
column and the (N+1)-th column, where M is an integer
greater than 0.

For example, the case where the light-emitting units of the
first column 2011 and the second column 2012 illustrated in
FIG. 3 are respectively the light-emitting units of the N-th
column and the (N+1)-th column is taken as an example, as
illustrated in FIG. 1 and FIG. 3, the first driving signal line
group 301 is located between the light-emitting units of the
first column 2011 and the light-emitting units of the second
column 2012, the second column 2012 being adjacent to the
first column 2011 in the row direction R1, and the first
driving signal line group 301 extends in a zigzag way along
the column direction R2 and alternately passes through the
light-emitting units 201 in the first column 2011 and the
second column 2012, so as to provide the first electrode
signal to the light-emitting units 201. For example, the
light-emitting unit 2101 in the first column 2011, the light-
emitting unit 2102 in the second column 2012, and the
light-emitting unit 2103 in the first column 2011 illustrated
in FIG. 3 may correspond to the light-emitting unit 201 of
the M-th row and the N-th column, the light-emitting unit
201 of the (M+1)-th row and the (N+1)-th column, and the
light-emitting unit 201 of the (M+2)-th row and the N-th
column, respectively. The first driving signal line group 301
located between the light-emitting units of the first column
2011 and the light-emitting units of the second column 2012
extends in a zigzag way along the column direction R2 and
alternately passes through the light-emitting units 2101,
2102 and 2103 located in different rows, thereby providing
the first electrode signals to the light-emitting units 201 in
the first column 2011 and the second column 2012.

For example, as illustrated in FIG. 1, each light-emitting
unit 201 is passed through by two adjacent first driving
signal line groups 301. It should be noted that “passing” or
“passed” in the embodiments of the present disclosure may
include the case where the first driving signal line 310 in the
first driving signal line group 301 at least partially overlaps
with the light-emitting unit 201 in the direction perpendicu-
lar to the base substrate 101, and may also include the case
where the first driving signal line 310 in the first driving
signal line group 301 extends to the vicinity of the light-
emitting sub-unit 210 to facilitate the connection of the first
driving signal line 310 with the corresponding light-emitting
sub-unit 210. Overall, the first driving signal line group 301
extends in a zigzag way along the column direction R2.
Locally, the first driving signal line group 301 alternately
extends towards the light-emitting units 201 in the two
columns to form the above zigzag-extending shape.
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It should be noted that here, the first driving signal line
group 301 is only described as a driving signal line group
located between two adjacent columns of light-emitting
units, but other forms of driving signal lines or driving signal
line groups located at the edge of the light-emitting unit
array are not excluded. For example, corresponding to the
outermost column of light-emitting units in the row direction
R1, other forms of driving signal lines or driving signal line
groups may be provided to provide the first electrode signal.

It should be noted that the zigzag extension of the first
driving signal line group 301 along the column direction R2
refers to the overall extending direction or overall extending
shape of all the first driving signal lines 310 included in the
first driving signal line group 301, that is, all the first driving
signal lines 310 included in the first driving signal line group
301 extend in a zigzag way along the column direction R2.
For example, the extending directions or shapes of the first
driving signal lines 310 included in the first driving signal
line group 301 may be the same as or different from each
other.

For example, each light-emitting sub-unit 210 in each
light-emitting unit 201 may be provided with the required
first electrode signal through the first driving signal line 310
in two adjacent first driving signal line groups 301. For
example, the first electrode signals required by the plurality
of light-emitting sub-units 210 in each light-emitting unit
201 may all be provided by one first driving signal line
group 301 in two adjacent first driving signal line groups 301
passing through the light-emitting unit 201, that is, provided
by the first driving signal lines 310 in one first driving signal
line group 301. Alternatively, the plurality of light-emitting
sub-units 210 in the light-emitting unit 201 may be con-
nected to the first driving signal lines 310 in different first
driving signal line groups 301, so as to obtain the required
first electrode signals.

Therefore, in the light-emitting substrate 10 provided by
the embodiments of the present disclosure, while the first
electrode signal is supplied to each light-emitting sub-unit
210 in the light-emitting unit 201 through the first driving
signal line 310 in the first driving signal line group 301, the
first driving signal line group 301 extends in a zigzag way
along the column direction R2 between two adjacent col-
umns of light-emitting units, and the plurality of first driving
signal line groups 301 are used to form a grid-like uniform
wiring structure in a plane parallel to a main surface of the
base substrate 101, so that the first driving signal lines 310
in the first driving signal line group 301 can be used to select
whether the light passing through the base substrate 101 to
pass or be shielded, so as to improve the uniformity of light
passing through the base substrate 101, thereby improving
the uniformity of light emitted by the light-emitting sub-
strate 10, and improving the light-emitting uniformity of the
whole light-emitting substrate 10.

For example, in the embodiments illustrated in FIG. 1,
each of the first driving signal lines 310 in the first driving
signal line group 301 may extend in a zigzag way along the
column direction R2, so that the first driving signal lines 310
in the first driving signal line group 301 are relatively
uniformly arranged on the base substrate 101, thereby fur-
ther improving the uniformity of the grid-like wiring struc-
ture formed by the first driving signal line group 301.

For example, in the embodiments illustrated in FIG. 1, the
widths occupied by the first driving signal line groups 301
in the row direction R1 may be substantially the same as
each other, and the overall shapes extending in a zigzag way
along the column direction R2 may be basically consistent
with each other, so as to improve the uniformity of the
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grid-like wiring structure formed by the plurality of first
driving signal line groups 301 on the base substrate 101, and
further improve the uniformity of light passing through the
base substrate 101, thereby improving the uniformity of the
light emitted by the light-emitting substrate 10.

For example, in the embodiments illustrated in FIG. 1, the
number of first driving signal lines 310 included in each first
driving signal line group 301 and the extending directions,
extending shapes, widths occupied in the row direction R1,
etc. of the first driving signal lines 310 may be substantially
the same as each other, thereby further improving the
uniformity of the grid-like wiring structure formed by the
plurality of first driving signal line groups 301 on the base
substrate 101.

It should be noted that in other embodiments of the
present disclosure, the width occupied by each first driving
signal line group 301 in the row direction R1, the extending
shape of each first driving signal line group 301 in the
column direction R2, and the number, size, arrangement, or
the like of the first driving signal lines 310 included in each
first driving signal line group 301 may also be different from
each other, and the embodiments of the present disclosure
are not limited in this aspect.

It should be noted that, in the embodiments of the present
disclosure, the zigzag extension of the first driving signal
line group 301 in the column direction R2 refers to that the
whole extending direction or shape of the first driving signal
line group 301 in the column direction R2 is in zigzag
extension. For example, the extending directions or shapes
of different parts of the first driving signal line group 301
(for example, the part of the first driving signal line group
301 between two adjacent columns of light-emitting units in
the row direction R1 and between two adjacent rows of
light-emitting units in the column direction R2) may extend
linearly as illustrated in FIG. 1; or in other embodiments of
the present disclosure, the extending directions or shapes of
different parts of the first driving signal line group 301 may
extend in a broken-line, curved or other suitable shapes,
which are not limited by the embodiments of the present
disclosure.

In some embodiments of the present disclosure, as illus-
trated in FIG. 1, between two adjacent columns of light-
emitting units in the row direction R1, the first driving signal
line group 301 extends substantially in a straight line
between two light-emitting units 201 in two adjacent rows,
that is, between two adjacent columns of light-emitting units
in the row direction R1, and the first driving signal line
group 301 extends substantially in a straight line between
any two light-emitting units 201 located in different columns
and adjacent in the column direction R2. For example,
taking the two light-emitting units 2101 and 2102 illustrated
in FIG. 3, which are located in two adjacent columns (the
first column 2011 and the second column 2012) of light-
emitting units in the row direction R1 and adjacent to each
other in the column direction R2 (that is, located in two
adjacent rows), as an example, the first driving signal line
group 301 extends approximately along a straight line
between the light-emitting units 2101 and 2102, for
example, the first driving signal lines 310 in the first driving
signal line group 301 extend approximately along a straight
line. Therefore, the arrangement uniformity of the first
driving signal line groups 301 and the first driving signal
lines 310 in the first driving signal line groups 301 on the
base substrate 101 can be improved, and the arrangement
manner can be optimized, so as to facilitate forming a
uniform grid-like wiring structure in the plane parallel to the
main surface of the base substrate 101, and further reduce
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the manufacturing cost of the first driving signal lines 310,
thereby improving the preparation process.

It should be noted that, in other embodiments of the
present disclosure, taking the light-emitting units 2101 and
2102 as an example, the first driving signal line group 301
(for example, the first driving signal lines 310 in the first
driving signal line group 301) may extend in a broken-line,
curved or other suitable shape between the light-emitting
units 2101 and 2102, and the embodiments of the present
disclosure are not limited in this aspect.

In some embodiments of the present disclosure, for
example, light-emitting units 2101, 2102 and 2103 are taken
as an example, and as illustrated in FIG. 1 and FIG. 3, the
translation distance between light-emitting units 2101 and
2102 (or light-emitting units 2102 and 2103) in the column
direction R2 is equal to half of the spacing between two
adjacent light-emitting units 201 (e.g., light-emitting units
2101 and 2103) in the same column in the column direction
R2. Between the first column 2011 of light-emitting units
and the second column 2012 of light-emitting units, the
included angle al of the extending direction of the first
driving signal line group 301 between the light-emitting
units 2101 and 2102 relative to the row direction R1 is equal
to the included angle a2 of the extending direction of the
first driving signal line group 301 between the light-emitting
units 2102 and 2103 relative to the row direction R1.
Therefore, the arrangement uniformity of the first driving
signal line groups 301 and the first driving signal lines 310
in the first driving signal line groups 301 on the base
substrate 101 can be further improved, and the arrangement
manner can be optimized, so as to facilitate forming a
uniform grid-like wiring structure in the plane parallel to the
main surface of the base substrate 101.

FIG. 2 is a schematic diagram of an arrangement of
light-emitting units in a light-emitting substrate provided by
some embodiments of the present disclosure.

In some embodiments of the present disclosure, as illus-
trated in FIG. 1 and FIG. 2, in the plurality of columns of
light-emitting units arranged along the row direction R1, the
distance D1 between two adjacent columns of light-emitting
units in the row direction R1 is greater than 0, for example,
the distance D1 between the orthographic projections of two
adjacent columns of light-emitting units on the base sub-
strate 101 in the row direction R1 is greater than 0. In the
plurality of rows of light-emitting units arranged along the
column direction R2, the distance D2 between two adjacent
rows of light-emitting units in the column direction R2 is
greater than 0, for example, the distance D2 between the
orthographic projections of two adjacent rows of light-
emitting units on the base substrate 101 in the column
direction R2 is greater than O. That is, among the two
columns of light-emitting units adjacent in the row direction
R1, the distance, in the row direction R1, between any two
light-emitting units 201 located in different columns and
adjacent in the column direction R2 is greater than 0, or it
may also be understood that the distance between the
orthographic projections of the two light-emitting units 201
on the base substrate 101 in the row direction R1 is greater
than 0. In the two rows of light-emitting units adjacent in the
column direction R2, the distance, in the column direction
R2, between any two light-emitting units 201 located in
different rows and adjacent in the row direction R1 is greater
than 0, or it may also be understood that the distance, in the
column direction R2, between the orthographic projections
of the two light-emitting units 201 on the base substrate 101
is greater than 0. Therefore, it is possible to reduce or avoid
the mutual interference or influence of light emitted from
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different light-emitting units 201, thereby optimizing the
light-emitting effect of the light-emitting substrate 10, and it
is also beneficial to the arrangement of the first driving
signal line group 301 between two adjacent columns of
light-emitting units.

In some embodiments of the present disclosure, as illus-
trated in FIG. 1 and FIG. 2, in the plurality of columns of
light-emitting units arranged along the row direction R1, the
distance D1 between two adjacent columns of light-emitting
units in the row direction R1 may be equal to each other, that
is, in the plurality of columns of light-emitting units
arranged along the row direction R1, the distance D1, in the
row direction R1, between the orthographic projections of
two adjacent columns of light-emitting units on the base
substrate 101 may be equal to each other. In the plurality of
rows of light-emitting units arranged in the column direction
R2, the distance D2 between two adjacent rows of light-
emitting units in the column direction R2 may be equal to
each other, that is, in the plurality of rows of light-emitting
units arranged in the column direction R2, the distance D2
in the column direction R2 between the orthographic pro-
jections of two adjacent rows of light-emitting units on the
base substrate 101 may be equal to each other. In other
words, among the two columns of light-emitting units adja-
cent in the row direction R1, the distance D1, in the row
direction R1, between the orthographic projections of any
two light-emitting units 201 located in different columns and
adjacent in the column direction R2 on the base substrate
101 may be equal to each other, and among the two rows of
light-emitting units adjacent in the column direction R2, the
distance D2, in the column direction R2, between the
orthographic projections of any two light-emitting units 201
located in different rows and adjacent in the row direction
R1 on the base substrate 101 may be equal to each other.

Thus, four adjacent light-emitting units 201 in the dotted-
line block illustrated in FIG. 2 can approximately form a
diamond-shaped structure in the plane parallel to the main
surface of the base substrate 101, thereby optimizing the
arrangement of light-emitting units 201 in the light-emitting
substrate 10 and further improving the uniformity of the
light emitted by the light-emitting substrate 10. Furthermore,
as illustrated in FIG. 1 and FIG. 2, in the case where the
plurality of light-emitting units 201 adopt the above arrange-
ment, the plurality of first driving signal line groups 301
which respectively extend in a zigzag way along the column
direction R2 can form a uniform grid-like wiring structure
composed of a plurality of approximately diamond-shaped
grids in the plane parallel to the main surface of the base
substrate 101, thereby further improving the arrangement
uniformity of the plurality of first driving signal line groups
301 on the base substrate 101. Thus, the uniformity of the
light passing through the base substrate 101 can be further
improved by the first driving signal lines 310 in the plurality
of first driving signal line groups 301, thereby improving the
uniformity of the light emitted by the light-emitting sub-
strate 10 and improving the light-emitting uniformity of the
whole light-emitting substrate 10.

In some embodiments of the present disclosure, among
the above-mentioned plurality of light-emitting units 201
arranged in multiple rows and multiple columns, the dis-
tance D1 in the row direction R1 between the orthographic
projections of two adjacent columns of light-emitting units
on the base substrate 101 may be further equal to the
distance D2 in the column direction R2 between the ortho-
graphic projections of two adjacent rows of light-emitting
units on the base substrate 101. For example, among the
plurality of light-emitting units 201, the distance between
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the centers of the orthographic projections of two adjacent
light-emitting units 201 located in different rows and dif-
ferent columns on the base substrate 101 may be equal to
each other. Therefore, the light-emitting units 201 which are
adjacent to each other and located in different rows or
different columns can approximately form an equilateral
triangle structure, for example, two equilateral triangle
structures can be formed between four adjacent light-emit-
ting units 201 in the dotted-line block as illustrated in FIG.
2, thereby further optimizing the arrangement of light-
emitting units 201 in the light-emitting substrate 10 and
improving the uniformity of the light emitted by the light-
emitting substrate 10.

In some embodiments of the present disclosure, between
two adjacent columns of light-emitting units in the row
direction R1, the first driving signal line group 301 at least
partially overlaps with each light-emitting unit 201 in the
two adjacent columns of light-emitting units in the direction
perpendicular to the base substrate 101, so as to alternately
pass through each light-emitting unit 201 in the two adjacent
columns of light-emitting units. Therefore, the first driving
signal lines 310 in the first driving signal line group 301 can
be electrically connected with the corresponding light-emit-
ting sub-units 210 in the light-emitting units 201 at the
overlapping part, thereby reducing the space occupied by the
conductive portions or structures for realizing the above-
mentioned electrical connection in the plane parallel to the
main surface of the base substrate 101 and optimizing the
layout design of the first driving signal line group 301 in the
light-emitting substrate 10. For example, in the light-emit-
ting substrate 10 provided by the embodiments of the
present disclosure, for example, an insulating layer or other
interlayer structures may be provided between the light-
emitting sub-unit 210 in the light-emitting unit 201 and the
corresponding first driving signal line 310 in the first driving
signal line group 301, and the electrical connection may be
realized at the overlapping part by via hole design penetrat-
ing the insulating layer or other interlayer structures.

It should be noted that in the light-emitting substrate 10
illustrated in FIG. 1, the light-emitting unit 201 is drawn to
cover the first driving signal line 310 in the first driving
signal line group 301 in FIG. 1, but this does not constitute
a limitation to the embodiments of the present disclosure.
For example, in some embodiments of the present disclo-
sure, the first driving signal line group 301 may be located
on the side of the light-emitting unit 201 close to the base
substrate 101. Alternatively, in other embodiments of the
present disclosure, the first driving signal line group 301
may also be located on the side of the light-emitting unit 201
away from the base substrate 101, and the embodiments of
the present disclosure are not limited in this aspect.

It should be noted that, in other embodiments of the
present disclosure, the light-emitting unit 201 and the first
driving signal line 310 in the first driving signal line group
301 may also be arranged in other suitable ways in the
direction perpendicular to the base substrate 101. For
example, one or more first driving signal lines 310 in the first
driving signal line group 301 may also be arranged in the
same layer as the light-emitting unit 201, and the embodi-
ments of the present disclosure are not limited in this aspect.

In some embodiments of the present disclosure, each first
driving signal line 310 in the first driving signal line group
301 is connected to the first electrode terminal of one
light-emitting sub-unit 210 in the light-emitting unit 201
through which the first driving signal line group 301 passes,
so that each first driving signal line 310 in the first driving
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signal line group 301 provides the first electrode signal to the
corresponding light-emitting sub-unit 210.

FIG. 3 is a partial planar diagram of a light-emitting
substrate provided by some embodiments of the present
disclosure. In the following, the specific connection manner
of the first driving signal line 310 and the light-emitting
sub-unit 210 is described by taking the case where the first
column 2011 of light-emitting units, the second column
2012 of light-emitting units, and the third column 2013 of
light-emitting units illustrated in FIG. 3 respectively are the
N-th column of light-emitting units, the (N+1)-th column of
light-emitting units, and the (N+2)-th column of light-
emitting units as an example, and further by combining the
first signal line group 3011 (i.e., the first driving signal line
group 301) between the first column 2011 of light-emitting
units and the second column 2012 of light-emitting units and
the second signal line group 3012 (i.e., the first driving
signal line group 301) between the second column 2012 of
light-emitting units and third column 2013 of light-emitting
units included in the plurality of first driving signal line
groups 301.

FIG. 4 is a partially enlarged schematic diagram of an
example of a region AR1 illustrated in FIG. 3. It should be
noted that, in some examples, the second driving signal line
group 302 may include a first conductive portion 325 and a
second conductive portion 326 as illustrated in FIG. 4.
Alternately, in other examples, the second driving signal line
group 302 may also not include the first conductive portion
325 and the second conductive portion 326 as illustrated in
FIG. 4, and the embodiments of the present disclosure are
not limited in this aspect.

For example, as illustrated in FIG. 1 to FIG. 4, the
plurality of light-emitting units 201 include a first column
2011 of light-emitting units and a second column 2012 of
light-emitting units adjacent in the row direction R1, and
further include a third column 2013 of light-emitting units
adjacent to the second column 2012 of light-emitting units
in the row direction R1. For example, the first column 2011
of light-emitting units, the second column 2012 of light-
emitting units, and the third column of light-emitting units
2013 are adjacent to each other and sequentially arranged in
the row direction R1. The plurality of first driving signal line
groups 301 include a first signal line group 3011 (i.e., the
first driving signal line group 301) located between the first
column 2011 of light-emitting units and the second column
2012 of light-emitting units adjacent in the row direction R1,
and a second signal line group 3012 (i.e., the first driving
signal line group 301) located between the second column
2012 of light-emitting units and the third column 2013 of
light-emitting units adjacent in the row direction R1.

It should be noted that, in the embodiments of the present
disclosure, “adjacent to each other and sequentially
arranged” or “sequentially adjacent arrangement” may refer
to that they are sequentially arranged from left to right or
from right to left in the row direction R1 and are adjacent to
each other in the row direction R1, or may also refer to that
they are sequentially arranged from top to bottom or from
bottom to top in the column direction R2 and are adjacent to
each other in the column direction R2.

For example, the plurality of light-emitting sub-units 210
in each light-emitting unit 201 include a first light-emitting
sub-unit 211 and a second light-emitting sub-unit 212, which
are arranged adjacent to each other in the row direction R1.
For example, the first light-emitting sub-unit 211 may be
arranged on the right side of the second light-emitting
sub-unit 212 as illustrated in FIG. 4. The first driving signal
lines 310 in each first driving signal line group 301 include
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a first light-emitting signal line 311 (i.e., the first driving
signal line 310) corresponding to the first light-emitting
sub-unit 211 and a second light-emitting signal line 312 (i.e.,
the first driving signal line 310) corresponding to the second
light-emitting sub-unit 212, the first light-emitting signal
line 311 is configured to be connected with the first electrode
terminal of the first light-emitting sub-unit 211 to provide
the first electrode signal corresponding to the first light-
emitting sub-unit 211, and the second light-emitting signal
line 312 is configured to be connected with the first electrode
terminal of the second light-emitting sub-unit 212 to provide
the first electrode signal corresponding to the second light-
emitting sub-unit 212.

It should be noted that, in the embodiments of the present
disclosure, “adjacent arrangement” or “arranged adjacent”
may refer to being arranged next to each other in the row
direction R1 in the order from left to right or from right to
left, or may also refer to being arranged next to each other
in the column direction R2 in the order from top to bottom
or from bottom to top.

For example, taking the first signal line group 3011
located between the first column 2011 of light-emitting units
and the second column 2012 of light-emitting units adjacent
in the row direction R1 as an example, as illustrated in FIG.
3 and FIG. 4, the first light-emitting signal line 311 in the
first signal line group 3011 is connected with the first
light-emitting sub-unit 211 in each light-emitting unit 201 of
the first column 2011 of light-emitting units, and the second
light-emitting signal line 312 in the first signal line group
3011 is connected with the second light-emitting sub-unit
212 in each light-emitting unit 201 of the second column
2012 of light-emitting units.

For example, taking the second signal line group 3012
located between the second column 2012 of light-emitting
units and the third column 2013 of light-emitting units
adjacent in the row direction R1 as an example, as illustrated
in FIG. 3 and FIG. 4, the first light-emitting signal line 311
in the second signal line group 3012 is connected with the
first light-emitting sub-unit 211 in each light-emitting unit
201 of the second column 2012 of light-emitting units, and
the second light-emitting signal line 312 in the second signal
line group 3012 is connected with the second light-emitting
sub-unit 212 in each light-emitting unit 201 of the third
column 2013 of light-emitting units.

Therefore, each light-emitting unit 201 in each column of
light-emitting units can be provided with the required first
electrode signal through two adjacent first driving signal line
groups 301 passing through the light-emitting unit 201. For
example, taking the second column 2012 of light-emitting
units as an example, the first light-emitting unit 211 in the
second column 2012 of light-emitting units can be provided
with the required first electrode signal through the first
light-emitting signal line 311 in the second signal line group
3012, and the second light-emitting unit 212 in the second
column 2012 of light-emitting units can be provided with the
required first electrode signal through the second light-
emitting signal line 312 in the first signal line group 3011.

For example, as illustrated in FIG. 4, in each first driving
signal line group 301, the first light-emitting signal line 311
and the second light-emitting signal line 312 are sequentially
arranged along the row direction R1 from the second light-
emitting sub-unit 212 to the first light-emitting sub-unit 211
in each light-emitting unit 201. For example, taking the
arrangement order of the first light-emitting sub-unit 211 and
the second light-emitting sub-unit 212 illustrated in FIG. 4
as an example, the first light-emitting signal line 311 and the
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second light-emitting signal line 312 are sequentially
arranged along the row direction R1 from left to right.

It should be noted that, in the embodiments of the present
disclosure, “sequentially arranged” may refer to sequential
arrangement from left to right or from right to left in the row
direction R1, or may also refer to sequential arrangement
from top to bottom or from bottom to top in the column
direction R2.

For example, the plurality of light-emitting sub-units 210
in each light-emitting unit 201 further include a third light-
emitting sub-unit 213, which is arranged side by side with
the first light-emitting sub-unit 211 and the second light-
emitting sub-unit 212 in the column direction R2. For
example, as illustrated in FIG. 4, the first light-emitting
sub-unit 211, the second light-emitting sub-unit 212, and the
third light-emitting sub-unit 213 are respectively arranged in
two rows, the first light-emitting sub-unit 211 and the second
light-emitting sub-unit 212 are located in the same row, and
the third light-emitting sub-unit 213 is located above the first
light-emitting sub-unit 211 and the second light-emitting
sub-unit 212. The first driving signal lines 310 in each first
driving signal line group 301 further include a third light-
emitting signal line 313 corresponding to the third light-
emitting sub-unit 213, and the third light-emitting signal line
313 is configured to be connected with the first electrode
terminal of the third light-emitting sub-unit 213 to provide
the first electrode signal corresponding to the third light-
emitting sub-unit 213.

It should be noted that, in the embodiments of the present
disclosure, “side by side arrangement” or “arranged side by
side” may refer to sequential arrangement in the row direc-
tion R1 from left to right or from right to let. For example,
in the case that the two are arranged side by side in the row
direction R1, one of them may be located on the left or right
side of the other. Alternatively, “side by side arrangement”
or “arranged side by side” may also refer to sequential
arrangement in the column direction R2 from top to bottom
or from bottom to top. For example, in the case that the two
are arranged side by side in the column direction R2, one of
them may be located above or below the other.

For example, the case where the first signal line group
3011 between the first column 2011 of light-emitting units
and the second column 2012 of light-emitting units adjacent
in the row direction R1 and the second signal line group
3012 between the second column 2012 of light-emitting
units and the third column 2013 of light-emitting units
adjacent in the row direction R1 is taken as an example. The
third light-emitting signal line 313 in the first signal line
group 3011 is connected with the third light-emitting sub-
unit 213 in each light-emitting unit 201 of the second
column 2012 of light-emitting units, and the third light-
emitting signal line 313 in the second signal line group 3012
is connected with the third light-emitting sub-unit 213 in
each light-emitting unit 201 of the third column 2013 of
light-emitting units.

Therefore, each light-emitting unit 201 in each column of
light-emitting units can be provided with the required first
electrode signal through two adjacent first driving signal line
groups 301 passing through the light-emitting unit 201. For
example, taking the second column 2012 of light-emitting
units as an example, the first light-emitting unit 211 in the
second column 2012 of light-emitting units can be provided
with the required first electrode signal through the first
light-emitting signal line 311 in the second signal line group
3012, the second light-emitting unit 212 in the second
column 2012 of light-emitting units can be provided with the
required first electrode signal through the second light-
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emitting signal line 312 in the first signal line group 3011,
and the third light-emitting unit 213 in the second column
2012 of light-emitting units can be provided with the
required first electrode signal through the third light-emit-
ting signal line 313 in the first signal line group 3011.

For example, in other embodiments of the present disclo-
sure, the third light-emitting signal line 313 in the first signal
line group 3011 may be connected to the third light-emitting
sub-unit 213 in each light-emitting unit 201 in the first
column 2011 of light-emitting units, and the third light-
emitting signal line 313 in the second signal line group 3012
may be connected to the third light-emitting sub-unit 213 in
each light-emitting unit 201 in the second column 2012 of
light-emitting units.

In other words, taking the light-emitting unit 201 illus-
trated in FIG. 3 and FIG. 4 as an example, for each
light-emitting sub-unit 210 in the light-emitting unit 201,
that is, the first light-emitting sub-unit 211, the second
light-emitting sub-unit 212, and the third light-emitting
sub-unit 213, among the two first driving signal line groups
301 passing through the light-emitting unit 201, the third
light-emitting signal line 313 corresponding to the third
light-emitting sub-unit 213 and the first light-emitting signal
line 311 corresponding to the first light-emitting sub-unit
211 may belong to one of the first driving signal line groups
301, while the second light-emitting signal line 312 corre-
sponding to the second light-emitting sub-unit 212 may
belong to the other of the first driving signal line groups 301.
Alternatively, the third light-emitting signal line 313 corre-
sponding to the third light-emitting sub-unit 213 and the
second light-emitting signal line 312 corresponding to the
second light-emitting sub-unit 212 may belong to one of the
first driving signal line groups 301, and the first light-
emitting signal line 311 corresponding to the first light-
emitting sub-unit 211 may belong to the other of the first
driving signal line groups 301. The embodiments of the
present disclosure are not limited in this aspect.

For example, the second light-emitting sub-unit 212, the
third light-emitting sub-unit 213, and the first light-emitting
sub-unit 211 are sequentially arranged in the row direction
R1. For example, as illustrated in FIG. 4, the center of the
second light-emitting sub-unit 212, the center of the third
light-emitting sub-unit 213, and the center of the first
light-emitting sub-unit 211 are sequentially arranged from
left to right in the row direction R1. In each first driving
signal line group 301 (for example, the first signal line group
3011 and the second signal line group 3012 illustrated in
FIG. 4), the first light-emitting signal line 311, the second
light-emitting signal line 312, and the third light-emitting
signal line 313 are sequentially arranged along the row
direction R1 in the direction from the second light-emitting
sub-unit 212 to the first light-emitting sub-unit 211 in each
light-emitting unit 201. For example, as illustrated in FIG. 4,
the first light-emitting signal line 311, the second light-
emitting signal line 312, and the third light-emitting signal
line 313 are sequentially arranged along the row direction
R1 from left to right.

It should be noted that, in the embodiments of the present
disclosure, “sequentially arranged” may refer to being
sequentially arranged from left to right or from right to left
in the row direction R1, or may also refer to being sequen-
tially arranged from top to bottom or from bottom to top in
the column direction R2.

It should be noted that in other embodiments of the
present disclosure, each light-emitting unit 201 may also
include fewer or more light-emitting sub-units 210, and the
light-emitting sub-units 210 in each light-emitting unit 201
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may also adopt other suitable arrangements, which are not
limited by the embodiments of the present disclosure.

It should be noted that, in the embodiments of the present
disclosure, the above-mentioned connection manner of the
first driving signal line 310 in the first driving signal line
group 301 located between two adjacent columns of light-
emitting units and each light-emitting sub-unit 210 in the
two adjacent columns of light-emitting units, and the above-
mentioned arrangement order in the row direction R1 are
only exemplary illustrations, and the embodiments of the
present disclosure are not limited in this aspect.

In some embodiments of the present disclosure, the first
light-emitting sub-unit 211, the second light-emitting sub-
unit 212, and the third light-emitting sub-unit 213 may be
configured to provide light of different colors, respectively.
For example, the first light-emitting sub-unit 211, the second
light-emitting sub-unit 212, and the third light-emitting
sub-unit 213 may be configured to provide blue light, green
light, and red light, respectively. Alternatively, in some
embodiments of the present disclosure, the first light-emit-
ting sub-unit 211, the second light-emitting sub-unit 212,
and the third light-emitting sub-unit 213 may be respectively
configured to provide light of other different colors, and the
embodiments of the present disclosure are not limited in this
aspect. Alternatively, in some embodiments of the present
disclosure, the first light-emitting sub-unit 211, the second
light-emitting sub-unit 212, and the third light-emitting
sub-unit 213 may also be configured to provide light of the
same color. For example, in this case, a color filter structure
such as a color film layer may be included in the light-
emitting substrate 10 to achieve providing light of different
colors. The embodiments of the present disclosure do not
limit the specific color of light provided by each light-
emitting sub-unit 210 in the light-emitting unit 201.

For example, the width of the first driving signal line 310
in the first driving signal line group 301 in the row direction
R1 may range from 40 pm to 60 pum, that is, the widths of
the first light-emitting signal line 311, the second light-
emitting signal line 312, and the third light-emitting signal
line 313 in the first driving signal line group 301 in the row
direction R1 may range from 40 um to 60 pm, further for
example, 40 um, 45 pm, 50 um, 55 pm, 60 um, or the like.
In each first driving signal line group 301, the spacing
between the first light-emitting signal line 311 and the
second light-emitting signal line 312 in the row direction R1,
or the spacing between the third light-emitting signal line
313 and the second light-emitting signal line 312 in the row
direction R1 may be, for example, 10 um to 30 pm, and
further, for example, 10 pm, 15 pm, 20 um, 25 um, 30 pm,
etc.

For example, as illustrated in FIG. 4, the first light-
emitting signal line 311, the second light-emitting signal line
312, and the third light-emitting signal line 313 may be
arranged around and close to the positions of the first
light-emitting sub-unit 211, the second light-emitting sub-
unit 212, and the third light-emitting sub-unit 213 as much
as possible. Therefore, the first light-emitting signal line 311,
the second light-emitting signal line 312, and the third
light-emitting signal line 313 can be used at the positions
close to the first light-emitting sub-unit 211, the second
light-emitting sub-unit 212, and the third light-emitting
sub-unit 213 to better play the role of light shielding, so as
to improve the uniformity of light passing through the whole
light-emitting substrate 10, and further improve the unifor-
mity of the light emitted by the light-emitting substrate 10.
For example, as illustrated in FIG. 4, the bending angle
between the first light-emitting signal line 311 (the second
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light-emitting signal line 312, or the third light-emitting
signal line 313) and the row direction R1 may be about 60
degrees, thereby reducing the area of possible irregular
wiring, and reducing or avoiding the adverse influence on
the uniformity of the grid-like wiring structure formed by
the plurality of first driving signal line groups 301.

For example, in some embodiments of the present dis-
closure, as illustrated in FIG. 1 to FIG. 5, the light-emitting
substrate 10 further includes a plurality of second driving
signal line groups 302. The plurality of second driving signal
line groups 302 respectively extend along the row direction
R1 and correspond to a plurality of rows of light-emitting
units one by one, each second driving signal line group 302
includes at least one second driving signal line 320, and the
second driving signal line 320 is configured to be connected
with the second electrode terminal of the light-emitting
sub-unit 210 to provide a second electrode signal.

For example, the first electrode signal and the second
electrode signal may be an anode signal and a cathode signal
that drive the light-emitting sub-unit 210 to emit light,
respectively. For example, the first electrode signal provided
by the first driving signal line 310 may be a cathode signal,
and the second electrode signal provided by the second
driving signal line 320 may be an anode signal. Alterna-
tively, the first electrode signal provided by the first driving
signal line 310 may be an anode signal, and the second
electrode signal provided by the second driving signal line
320 may be a cathode signal. The embodiments of the
present disclosure are not limited in this aspect.

For example, in the embodiments illustrated in FIG. 1, the
number of second driving signal lines 320 included in each
second driving signal line group 302 may be the same as the
number of first driving signal lines 310 included in each first
driving signal line group 301, that is, the same as the number
of light-emitting sub-units 210 included in each light-emit-
ting unit 201. Therefore, the corresponding second electrode
signals can be provided to different light-emitting sub-units
210 in each light-emitting unit 201 through the second
driving signal lines 320, the first driving signal lines 310 in
the first driving signal line group 301 and the second driving
signal lines 320 in the second driving signal line group 302
can be arranged relatively uniformly on the base substrate
101, and the first driving signal line group 301 and the
second driving signal line group 302 can be used to form a
uniform grid-like wiring structure on the base substrate 101.
Thus, the first driving signal lines 310 in the first driving
signal line group 301 and the second driving signal lines 320
in the second driving signal line group 302 can be used to
select whether the light passing through the base substrate
101 to pass or be shielded, so as to improve the uniformity
of light passing through the base substrate 101, thereby
improving the uniformity of light emitted by the light-
emitting substrate 10, and improving the light-emitting
uniformity of the whole light-emitting substrate 10.

For example, the plurality of second driving signal line
groups 302 extending in the row direction R1 and the
plurality of first driving signal line groups 301 extending in
a zigzag way along the column direction R2 may cross each
other to form a plurality of triangle structures. For example,
in the case that the light-emitting units 201 adjacent to each
other and in different rows or different columns illustrated in
the above-mentioned FIG. 1 form an approximate equilat-
eral triangle structure, a plurality of second driving signal
line groups 302 and a plurality of first driving signal line
groups 301 may cross each other and approximately form a
plurality of equilateral triangle structures, thereby improving
the uniformity of the grid-like wiring structure formed by
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the first driving signal lines 310 in the first driving signal line
groups 301 and the second driving signal lines 320 in the
second driving signal line groups 302 on the base substrate
101. For example, in the case that the first driving signal line
group 301 and the second driving signal line group 302
adopt the above arrangement, the light-emitting uniformity
of the light-emitting substrate 10 illustrated in FIG. 1 can be
increased to about 65.5%, so that the light-emitting unifor-
mity of the light-emitting substrate 10 can be significantly
increased.

For example, in the embodiments illustrated in FIG. 1, the
second driving signal line group 302 and the second driving
signal line 320 in the second driving signal line group 302
may extend substantially linearly along the row direction
R1. Alternatively, in other embodiments of the present
disclosure, the second driving signal line group 302 and the
second driving signal line 320 therein may extend along the
row direction R1 in a broken-line, curved or other suitable
shape, and the embodiments of the present disclosure are not
limited in this aspect.

It should be noted that in the embodiments of the present
disclosure, different second driving signal line groups 302 or
different second driving signal lines 320 in each second
driving signal line group 302 may be the same as or different
from each other. For example, the overall width in the
column direction R2, the overall extending shape in the row
direction R1, or the like of each second driving signal line
group 302 may be the same as or different from each other.
For example, the width in the column direction R2, the
specific extending shape along the row direction R1, or the
like of the second driving signal line 320 in the second
driving signal line group 302 may be the same as or different
from each other, and the embodiments of the present dis-
closure are not limited in this aspect.

For example, in some embodiments of the present dis-
closure, each first driving signal line group 301 may be
configured to be connected to different signal sources to
receive corresponding first electrode signals, and each sec-
ond driving signal line group 302 may be configured to be
connected to different signal sources to receive correspond-
ing second electrode signals, so that under the control of the
first electrode signal provided by the first driving signal line
310 and the second electrode signal provided by the second
driving signal line 320, each light-emitting unit 201 in the
light-emitting substrate 10 may serve as an independent
light-emitting region, thereby maximizing the partition con-
trol of light-emitting units 201 in the light-emitting substrate
10. Thus, in the case that the light-emitting substrate 10 is
applied to, for example, a display product to provide light for
display, the display product can achieve a higher level (for
example, the highest level) of display contrast, thereby
improving the image display effect of the display product.
Alternatively, in other embodiments of the present disclo-
sure, two adjacent first driving signal line groups 301 may
be connected to the same signal source to share the same first
electrode signal, or two adjacent second driving signal line
groups 302 may be connected to the same signal source to
share the same second electrode signal, so that in the case
that the light-emitting substrate 10 is applied to, for
example, a display product to provide light for display, the
image display effect of the display product can be ensured,
and the display control manner of the display product can be
optimized, thereby reducing the driving cost of the display
product.

For example, the first driving signal line 310 and the
second driving signal line 320 may be respectively located
in different layers of the light-emitting substrate 10. FIG. 5
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is a schematic diagram of a partial cross-sectional structure
along a line AA' illustrated in FIG. 4. For example, as
illustrated in FIG. 4 and FIG. 5, the first driving signal line
310 (such as the second light-emitting signal line 312 and
the third light-emitting signal line 313 illustrated in FIG. 4
and FIG. 5) may be located on the side of the second driving
signal line 320 (such as the fourth light-emitting signal line
321 illustrated in FIG. 4 and FIG. 5, which will be described
later) away from the base substrate 101. Alternatively, in
other embodiments of the present disclosure, the first driving
signal line 310 may also be located on the side of the second
driving signal line 320 close to the base substrate 101, and
the embodiments of the present disclosure are not limited in
this aspect.

For example, in the light-emitting substrate 10 provided
by the embodiments of the present disclosure, the first
electrode terminal of the light-emitting sub-unit 210 may be
in direct contact with the first driving signal line 310 to
realize electrical connection, or an insulating layer or other
interlayer structures may be provided between the first
electrode terminal of the light-emitting sub-unit 210 and the
first driving signal line 310, and the electrical connection
may be realized through via hole design penetrating the
insulating layer or other interlayer structures. The second
electrode terminal of the light-emitting sub-unit 210 may be
in direct contact with the second driving signal line 320 to
realize electrical connection, or an insulating layer or other
interlayer structures may be provided between the second
electrode terminal of the light-emitting sub-unit 210 and the
second driving signal line 320, and the electrical connection
may be realized through via hole design penetrating the
insulating layer or other interlayer structures. In the embodi-
ments of the present disclosure, the specific connection
manner between the first electrode terminal of the light-
emitting sub-unit 210 and the first driving signal line 310
and the specific connection manner between the second
electrode terminal of the light-emitting sub-unit 210 and the
second driving signal line 320 are not limited.

For example, taking the first driving signal line 310
illustrated in FIG. 5 as an example, which is located on the
side of the second driving signal line 320 away from the base
substrate 101, for example, insulating layers 1021 and 1022
or other interlayer structures may be provided between the
second electrode terminal of the light-emitting sub-unit 210
and the second driving signal line 320, and the electrical
connection may be realized through the via hole design
penetrating the insulating layers 1021 and 1022 or other
interlayer structures. For example, as illustrated in FIG. 4
and FIG. 5, the second electrode terminal of the light-
emitting sub-unit 210 and the second driving signal line 320
may be electrically connected through a conductive connec-
tor 3211, for example, the conductive connector 3211 may
be arranged in the same layer as the first driving signal line
310 and electrically connected with the second driving
signal line 320 through a via hole penetrating the insulating
layer 1021. It should be noted that, in other embodiments of
the present disclosure, the light-emitting sub-unit 210 and
the second driving signal line 320 may also be arranged and
connected in other suitable ways in the direction perpen-
dicular to the base substrate 101, and the embodiments of the
present disclosure are not limited in this aspect.

In some embodiments of the present disclosure, the light-
emitting sub-unit 210 may be a light-emitting diode chip,
such as a mini light-emitting diode chip. For example, the
maximum size of the mini light-emitting diode chip in the
plane parallel to the main surface of the base substrate 101
does not exceed 500 um, for example, it may range from 100
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pm to 500 pm, and further 150 pm to 350 pum, etc. For
example, the size of the mini light-emitting diode chip may
be 0.2 mmx0.4 mm (widthxlength).

In some embodiments of the present disclosure, the light-
emitting sub-unit 210 may also be a micro light-emitting
diode chip. For example, the maximum size of the micro
light-emitting diode chip in the plane parallel to the main
surface of the base substrate 101 is not more than 100 um,
for example, it may be 20 pm-100 pm, and further 30 um-80
um, etc.

In some embodiments of the present disclosure, the base
substrate 101 may be a glass substrate, which can further
reduce the manufacturing cost of the light-emitting substrate
10, and also improve the heat dissipation performance of the
base substrate 101, thus improving the overall performance
of the light-emitting substrate 10. In some embodiments of
the present disclosure, the base substrate 101 may also be a
base substrate provided with a printed circuit board, so that
the resistance thermal effect of the first driving signal line
310 and the second driving signal line 320 may be reduced
by, for example, reducing the width and increasing the
thickness of the first driving signal line 310 and the second
driving signal line 320. In addition, the possible parasitic
capacitance may be reduced or avoided by adding an addi-
tional layer structure between the first driving signal line 310
and the second driving signal line 320. In other embodi-
ments of the present disclosure, the base substrate 101 may
also adopt other suitable base materials, and the embodi-
ments of the present disclosure are not limited in this aspect.

For example, the first driving signal line 310 and the
second driving signal line 320 may adopt metal conductive
materials such as copper, copper alloy, etc., or other types of
conductive materials, and the embodiments of the present
disclosure are not limited in this aspect. For example, taking
the first driving signal line 310 and the second driving signal
line 320 adopting the copper as an example, the thickness of
the first driving signal line 310 and the thickness of the
second driving signal line 320 in the direction perpendicular
to the base substrate 101 can be about 1.8 um, so that the
copper metal conductive layer with this thickness can be
prepared by a sputtering process without an electroplating
process, thereby further reducing the manufacturing cost of
the light-emitting substrate 10 and simplifying the manu-
facturing process. Alternatively, in some embodiments of the
present disclosure, the first driving signal line 310 and the
second driving signal line 320 can also be prepared by
electroplating or other suitable process, and the present
disclosure is not limited in this aspect. For example, the
materials of the first driving signal line 310 and the second
driving signal line 320 may include a single-layer metal
structure, or may also include a metal laminated structure
formed of copper metal and molybdenum metal, such as a
double laminated metal structure formed of copper metal
and molybdenum metal, or a triple laminated metal structure
formed of molybdenum-copper-molybdenum (Mo—Cu—
Mo), etc., and the embodiments of the present disclosure are
not limited in this aspect.

For example, as illustrated in FIG. 4 and FIG. 5, the
second driving signal lines 320 in each second driving signal
line group 302 include a fourth light-emitting signal line 321
corresponding to the third light-emitting sub-unit 213 and a
fifth light-emitting signal line 322 corresponding to the first
light-emitting sub-unit 211. The fourth light-emitting signal
line 321 is configured to be connected with the second
electrode terminal of the third light-emitting sub-unit 213 to
provide the second electrode signal corresponding to the
third light-emitting sub-unit 213. The fifth light-emitting
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signal line 322 is configured to be connected with the second
electrode terminal of the first light-emitting sub-unit 211 to
provide the second electrode signal corresponding to the first
light-emitting sub-unit 211.

For example, the second driving signal lines 320 in each
second driving signal line group 302 further include a sixth
light-emitting signal line 323 corresponding to the second
light-emitting sub-unit 212, and the sixth light-emitting
signal line 323 is configured to be connected with the second
electrode terminal of the second light-emitting sub-unit 212
to provide the second electrode signal corresponding to the
second light-emitting sub-unit 212. For example, in each
second driving signal line group 302, the sixth light-emitting
signal line 323 may be located between the fourth light-
emitting signal line 321 and the fifth light-emitting signal
line 322 in the column direction R2.

For example, the fifth light-emitting signal line 322 and
the sixth light-emitting signal line 323 may be electrically
connected to each other to transmit the same second elec-
trode signal, thereby reducing the transmission resistance of
the second electrode signal in the light-emitting substrate 10
and improving the transmission stability of the second
electrode signal in the light-emitting substrate 10. For
example, as illustrated in FIG. 4, in each second driving
signal line group 302, the sixth light-emitting signal line 323
can be connected with the fifth light-emitting signal line 322
through a connection portion 324 between the sixth light-
emitting signal line 323 and the fifth light-emitting signal
line 322, and the fifth light-emitting signal line 322, the sixth
light-emitting signal line 323, and the connection portion
324 can be integrally provided, thereby reducing the manu-
facturing cost of the second driving signal line group 302
and simplifying the manufacturing process. For example,
further, the fourth light-emitting signal line 321 may be
integrally provided with the fifth light-emitting signal line
322 and the sixth light-emitting signal line 323, so as to
further reduce the manufacturing cost of the second driving
signal line group 302 and simplify the manufacturing pro-
cess. The embodiments of the present disclosure are not
limited in this aspect.

For example, each second driving signal line group 302
further includes a plurality of groups of conductive portions
corresponding to light-emitting units 201 in a row, and each
group of conductive portions includes a first conductive
portion 325 and a second conductive portion 326. For
example, the first conductive portion 325 and the second
conductive portion 326 may be referred to as illustrated in
FIG. 4 or as illustrated in FIG. 9.

The first conductive portion 325 is connected with the
fourth light-emitting signal line 321 and extends from the
fourth light-emitting signal line 321 towards the side close
to the third light-emitting sub-unit 213 in the light-emitting
unit 201 corresponding to the first conductive portion 325,
so that the orthographic projection of the first conductive
portion 325 on the base substrate 101 and the orthographic
projection of the third light-emitting sub-unit 213 in the
corresponding light-emitting unit 201 on the base substrate
101 at least partially overlap with each other.

For example, taking the case illustrated in FIG. 4 or FIG.
9 as an example, the first conductive portion 325 may be
connected to and integrally provided with the fourth light-
emitting signal line 321, and the first conductive portion 325
may extend upward from the fourth light-emitting signal line
321, for example, forming an approximately semicircular
structure, and the orthographic projection of the third light-
emitting sub-unit 213 on the base substrate 101 may be
located in the region surrounded by the outer contour of the
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orthographic projection of the first conductive portion 325
on the base substrate 101. Therefore, the light source center
(and the position close to the light source center) of the third
light-emitting sub-unit 213 can be blocked by the first
conductive portion 325, so that the uniformity of the light
passing through in the whole light-emitting substrate 10 can
be improved, and the uniformity of the light emitted by the
light-emitting substrate 10 can be improved.

The second conductive portion 326 is connected to the
fifth light-emitting signal line 322 and extends from the fifth
light-emitting signal line 322 towards the side close to the
first light-emitting sub-unit 211 (and the second light-emit-
ting sub-unit 212) in the light-emitting unit 201 correspond-
ing to the second conductive portion 326, so that the
orthographic projection of the second conductive portion
326 on the base substrate 101 and the orthographic projec-
tion of the first light-emitting sub-unit 211 (and the second
light-emitting sub-unit 212) in the corresponding light-
emitting unit 201 on the base substrate 101 at least partially
overlap with each other.

For example, taking the case illustrated in FIG. 4 or FIG.
9 as an example, the second conductive portion 326 may be
connected to and integrally provided with the fifth light-
emitting signal line 322, and the second conductive portion
326 extends downward from the fifth light-emitting signal
line 322, for example, it may form a semi-circular structure.
The orthographic projection of the first light-emitting sub-
unit 211 (and the second light-emitting sub-unit 212) on the
base substrate 101 can be located in the region surrounded
by the outer contour of the orthographic projection of the
second conductive portion 326 on the base substrate 101, so
that the second conductive portion 326 can be used to block
the light source center (and the position close to the light
source center) of the first light-emitting sub-unit 211 (and
the second light-emitting sub-unit 212), thereby improving
the uniformity of the light passing through in the whole
light-emitting substrate 10, and improving the uniformity of
the light emitted by the light-emitting substrate 10.

For example, in the embodiments illustrated in FIG. 4, in
the direction perpendicular to the base substrate 101, the
overlapping part between the second driving signal line
group 302 and the light-emitting unit 201 (such as the first
conductive portion 325 and the second conductive portion
326) can be designed as a nearly circular or semicircular
wiring structure, so that the transmission load of the second
electrode signal in the light-emitting substrate 10 can be
reduced by the semicircular wiring part. It is also possible to
properly shield the central part of the light emitted from the
light-emitting unit 201 by the semicircular wiring part, so as
to reduce the light intensity of the corresponding part of the
light-emitting substrate 10, and further improve the unifor-
mity of the light emitted by the whole light-emitting sub-
strate 10.

FIG. 6 is a schematic planar diagram of another light-
emitting substrate provided by some embodiments of the
present disclosure. It should be noted that other structures
except for the conductive structure 401 in the light-emitting
substrate 20 illustrated in FIG. 6 are substantially the same
as or similar to those in the light-emitting substrate 10
illustrated in FIG. 1, and will not be repeated here.

For example, as illustrated in FIG. 6, the light-emitting
substrate 20 further includes a plurality of conductive struc-
tures 401 in one-to-one correspondence with the plurality of
light-emitting units 201. For example, the orthographic
projection of each light-emitting unit 201 on the base
substrate 101 is located in the region surrounded by the outer
contour of the orthographic projection of the conductive



US 12,217,657 B2

29

structure 401 corresponding to the light-emitting unit 201 on
the base substrate 101. In the direction that the center of each
conductive structure 401 points to the edge, that is, in the
direction from a near position to a far position from the
center of the light-emitting unit 201, the conductive struc-
ture 401 is divided into a plurality of regions, and the light
transmittance of these regions may be different from each
other. Therefore, the plurality of regions of the conductive
structure 401 can be used to further optimize the design of
uniform light of the light-emitting substrate 20, so as to
better solve the problem of uneven local brightness of the
light-emitting substrate 20 and further optimize the unifor-
mity of the light emitted by the whole light-emitting sub-
strate 20.

FIG. 7A and FIG. 7B are schematic diagrams of a region
dividing method of a conductive structure provided by some
embodiments of the present disclosure, FIG. 8 is a schematic
diagram of a specific example of a conductive structure
provided by some embodiments of the present disclosure,
and FIG. 9 is a partially enlarged schematic diagram of a
region AR2 illustrated in FIG. 8.

For example, as illustrated in FIG. 7A, FIG. 7B and FIG.
8, the conductive structure 401 can be divided into a
plurality of regions R1, R2, R3 and R4, and the light
transmittance of the conductive structure 401 in these
regions R1, R2, R3 and R4 may be different from each other.
For example, the light emitted by the light-emitting unit 201
can be reflected by a structure with a reflective function,
such as a reflective layer RL, and the reflected light is
emitted from the light-emitting substrate 20 through the
conductive structure 401 as the outgoing light. For example,
taking each light-emitting sub-unit 210 in the light-emitting
unit 201 being a point light source as an example, in the
structure where the light-emitting substrate 20 adopts a
reflective light-emitting structure, since the light emitted by
each light-emitting sub-unit 210 is reflected by a structure
with a reflective function, such as the reflective layer RL, the
light reflected to different regions R1, R2, R3 and R4 of the
conductive structure 401 will show a gradual attenuation
change. For example, the intensity of the reflected light
received in the region R1 of the conductive structure 401 is
the highest, and the intensity of the reflected light received
in the region R4 of the conductive structure 401 is the
lowest. Therefore, by adjusting the light transmittance of
different regions R1, R2, R3 and R4 of the conductive
structure 401, the light reflected by the reflective layer R1
can be repeatedly reflected by the multiple regions R1, R2,
R3 and R4 of the conductive structure 401, and finally the
difference in the light intensity of the light emitted from each
region of the conductive structure 401 can be reduced,
thereby improving the uniformity of the light emitted by the
light-emitting substrate 20.

For example, the center of each conductive structure 401
and the center of the light-emitting unit 201 corresponding
to the conductive structure 401 overlap in the direction
perpendicular to the base substrate 101, so that the conduc-
tive structure 401 is conducive to the design of uniform light
for the light emitted by the light-emitting unit 201 corre-
sponding to the conductive structure 401, thereby improving
the uniformity of the outgoing light of the light-emitting
substrate 20.

For example, the shapes of the orthographic projections of
the plurality of conductive structures 401 on the base
substrate 101 may be approximately the same as each other,
and the orthographic projections of the plurality of conduc-
tive structures 401 on the base substrate 101 may not overlap
with each other, so that the light emitted by the plurality of
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light-emitting units 201 in the light-emitting substrate 20 can
be subjected to a basically uniform light equalizing effect,
and the uniformity of the outgoing light of the light-emitting
substrate 20 can be further improved.

For example, taking the regions R1, R2, R3 and R4 of the
conductive structure 401 illustrated in FIG. 7A, FIG. 7B and
FIG. 8 as an example, the light transmittance of the regions
R1, R2, R3 and R4 of the conductive structure 401 may
gradually increase along the direction that the center of each
conductive structure 401 points to the edge, that is, the light
transmittance of the region R2 of the conductive structure
401 is higher than that of the region R1 of the conductive
structure 401, the light transmittance of the region R3 of the
conductive structure 401 is higher than that of the region R2
of the conductive structure 401, and the light transmittance
of the region R4 of the conductive structure 401 is higher
than that of the region R3 of the conductive structure 401.
Therefore, the light quantity of the reflected light reflected
by the reflective layer RL to different regions R1, R2, R3 and
R4 of the conductive structure 401 can be matched with each
other, so that the uniform design of the outgoing light
passing through the conductive structure 401 can be real-
ized.

For example, each conductive structure 401 in the light-
emitting substrate 20 may be a centrosymmetric structure, so
as to further improve the light equalizing effect of the
outgoing light passing through the conductive structure 401.
For example, the overall outline of the conductive structure
401 may be a circle as illustrated in FIG. 6 or FIG. 8, or a
regular polygon as illustrated in FIG. 10, such as a regular
hexagon. Alternatively, in other embodiments of the present
disclosure, the conductive structure 401 may also take other
suitable regular polygon shapes, such as the square, regular
octagon, etc., or may further take other suitable regular or
irregular shapes, such as the triangle, etc. The embodiments
of'the present disclosure are not limited to the specific shape,
outline, or the like of the conductive structure 401.

For example, taking the case where the overall outline of
the conductive structure 401 illustrated in FIG. 6 and FIG.
8 is a circle as an example, as illustrated in conjunction with
FIG. 6, FIG. 8 and FIG. 9, each conductive structure 401
includes a first conductive sub-structure 4011 and a second
conductive sub-structure 4012 that are opposite to each other
in the column direction R2, and the first conductive sub-
structure 4011 and the second conductive sub-structure 4012
are symmetrical with respect to the center of the conductive
structure 401 along the row direction R1 to form the
conductive structure 401. The first conductive sub-structure
4011 and the second conductive sub-structure 4012 are
separated and insulated from each other. The orthographic
projection of the first conductive sub-structure 4011 on the
base substrate 101 is located on the side of the orthographic
projection of the fourth light-emitting signal line 321 on the
base substrate 101 away from the orthographic projection of
the fifth light-emitting signal line 322 on the base substrate
101, and the orthographic projection of the second conduc-
tive sub-structure 4012 on the base substrate 101 is located
on the side of the orthographic projection of the fifth
light-emitting signal line 322 on the base substrate 101 away
from the orthographic projection of the fourth light-emitting
signal line 321 on the base substrate 101.

For example, in some embodiments of the present dis-
closure, the orthographic projection of the first conductive
sub-structure 4011 on the base substrate 101 may at least
partially overlap with the orthographic projection of the
third light-emitting sub-unit 213 on the base substrate 101,
and the orthographic projection of the second conductive
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sub-structure 4012 on the base substrate 101 may at least
partially overlap with the orthographic projection of the first
light-emitting sub-unit 211 (and the second light-emitting
sub-unit 212) on the base substrate 101.

For example, the first conductive sub-structure 4011 is
connected to the fourth light-emitting signal line 321, and
the second conductive sub-structure 4012 is connected to the
fifth light-emitting signal line 322, so that the transmission
load of the second electrode signal on the fourth light-
emitting signal line 321 and the transmission load of the
second electrode signal on the fifth light-emitting signal line
322 (and the sixth light-emitting signal line 323 electrically
connected to the fifth light-emitting signal line 322) can be
reduced, thereby optimizing the overall performance of the
light-emitting substrate 20.

It should be noted that, in other embodiments of the
present disclosure, the first conductive sub-structure 4011
and the second conductive sub-structure 4012 can also be
configured to receive other types of electrical signals, for
example, they can also be grounded or in a floating state, and
the embodiments of the present disclosure are not limited in
this aspect.

For example, the first conductive sub-structure 4011 can
be integrated with the fourth light-emitting signal line 321,
and the second conductive sub-structure 4012 can be inte-
grated with the fifth light-emitting signal line 322, thereby
further reducing the manufacturing cost of the light-emitting
substrate 20, reducing the number of mask structures needed
in the manufacturing process, and simplifying the manufac-
turing process.

For example, as illustrated in FIG. 6, FIG. 8 and FIG. 9,
the first conductive sub-structure 4011 includes a plurality of
first semi-annular portions 4021 arranged in sequence along
the direction that the center of each conductive structure 401
points to the edge of the conductive structure 401, and both
ends of each first semi-annular portion 4021 are respectively
connected with the fourth light-emitting signal line 321, so
that two adjacent first semi-annular portions 4021 are elec-
trically connected to each other and form an opening region.
Among the plurality of first semi-annular portions 4021, the
distance between two adjacent first semi-annular portions
4021 located in different regions of the conductive structures
401 gradually increases in the direction from the center of
each conductive structure 401 to the edge of the conductive
structure 401. The second conductive sub-structure 4012
includes a plurality of second semi-annular portions 4022
arranged in sequence along the direction that the center of
each conductive structure 401 points to the edge of the
conductive structure 401, and both ends of each second
semi-annular portion 4022 are respectively connected with
the fifth light-emitting signal line 322, so that two adjacent
second semi-annular portions 4022 are electrically con-
nected to each other and form an opening region. Among the
plurality of second semi-annular portions 4022, the distance
between two adjacent second semi-annular portions 4022
located in different regions of the conductive structures 401
gradually increases along the direction from the center of
each conductive structure 401 to the edge of the conductive
structure 401.

For example, the region R1 of the first conductive sub-
structure 4011 may include five first semi-annular portions
4021, and the region R1 of the second conductive sub-
structure 4012 may include five second semi-annular por-
tions 4022. For example, the widths of the five first semi-
annular portions 4021 and the five second semi-annular
portions 4022 may be set to 40 um. For the five first
semi-annular portions 4021, the spacing between adjacent
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first semi-annular portions 4021 may be set to 12.5 um, 12.5
um, 15 um and 15 pm, respectively, along the direction from
the center of the conductive structure 401 to the edge of the
conductive structure 401. For the five second semi-annular
portions 4022, the spacing between adjacent second semi-
annular portions 4022 may be set to 12.5 um, 12.5 um, 15
um and 15 pm, respectively, along the direction from the
center of the conductive structure 401 to the edge of the
conductive structure 401. For example, for the region R1 of
the conductive structure 401, since the received light inten-
sity reflected by the light-emitting unit 201 is the largest and
the reflected light quantity is the largest, the arrangement
density of the first semi-annular portion 4021 and the second
semi-annular portion 4022 included in the region R1 of the
conductive structure 401 is the largest, and the formed
opening region is the smallest. For example, the aperture
ratio of the region R1 of the conductive structure 401 is
about 15%, so that most of the light reflected to the region
R1 of the conductive structure 401 can be further reflected
to the region R2 of the conductive structure 401 through the
first semi-annular portion 4021 and the second semi-annular
portion 4022.

For example, the region R2 of the first conductive sub-
structure 4011 may include seven first semi-annular portions
4021, and the region R2 of the second conductive sub-
structure 4012 may include seven second semi-annular
portions 4022. For example, the widths of the seven first
semi-annular portions 4021 may be set to 40 um, 50 pm, 50
um, 52.5 pm, 52.5 pm, 55 pm and 55 pm, respectively. The
widths of the seven second semi-annular portions 4022 may
be set to 40 um, 50 pm, 50 pm, 52.5 um, 52.5 um, 55 pm and
55 um, respectively. For the seven first semi-annular por-
tions 4021, the spacing between adjacent first semi-annular
portions 4021 may be set to 20 pm, 20 um, 22.5 pm, 22.5
um, 25 um and 27.5 pm, respectively, along the direction
from the center of the conductive structure 401 to the edge
of the conductive structure 401. For the seven second
semi-annular portions 4022, the spacing between adjacent
second semi-annular portions 4022 may be set to 20 um, 20
pm, 22.5 pum, 22.5 um, 25 um and 27.5 pm, respectively,
along the direction from the center of the conductive struc-
ture 401 to the edge of the conductive structure 401. For
example, for the region R2 of the conductive structure 401,
since the region R2 is close to the region R1, it is relatively
close to the center of the light-emitting unit 201, and there
may be light directly reflected by the light-emitting unit 201
and light reflected by the first semi-annular portion 4021 and
the second semi-annular portion 4022 of the region R1, and
the light intensity and quantity may be relatively strong.
Therefore, the arrangement density of the first semi-annular
portion 4021 and the second semi-annular portion 4022
included in the region R2 of the conductive structure 401
may be smaller than that of the first semi-annular portion
4021 and the second semi-annular portion 4022 included in
the region R1. For example, the aperture ratio of the region
R2 of the conductive structure 401 may be about 27.5%, so
that most of the light received by the region R2 is further
reflected to the region R3 of the conductive structure 401
again.

For example, the region R3 of the first conductive sub-
structure 4011 may include five first semi-annular portions
4021, and the region R3 of the second conductive sub-
structure 4012 may include five second semi-annular por-
tions 4022. For example, the widths of the five first semi-
annular portions 4021 may be set to 60 pm, 60 um, 65 pm,
65 um and 70 um, respectively. The widths of the five second
semi-annular portions 4022 may be set to 60 um, 60 pm, 65
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um, 65 um and 70 pm, respectively. For the five first
semi-annular portions 4021, the spacing between adjacent
first semi-annular portions 4021 may be set to 40 um, 50 pm,
60 um and 70 pm, respectively, along the direction from the
center of the conductive structure 401 to the edge of the
conductive structure 401. For the five second semi-annular
portions 4022, the spacing between adjacent second semi-
annular portions 4022 may be set to 40 pm, 50 pm, 60 um
and 70 um, respectively, along the direction from the center
of the conductive structure 401 to the edge of the conductive
structure 401. For example, for the region R3 of the con-
ductive structure 401, since the light intensity directly
reflected by the light-emitting unit 201 received by the
region R3 is ordinary, but there is light reflected again by the
region R2, the distance between the adjacent first semi-
annular portions 4021 and the distance between the adjacent
second semi-annular portions 4022 of the region R3 can be
gradually increased, so that 38% of the light received by the
region R3 is emitted as the outgoing light of the light-
emitting substrate 20, and 62% of the received light is
further reflected to the region R4 of the conductive structure
401.

For example, the region R4 of the first conductive sub-
structure 4011 may include three first semi-annular portions
4021, and the region R4 of the second conductive sub-
structure 4012 may include three second semi-annular por-
tions 4022. For example, the widths of the three first
semi-annular portions 4021 may be set to 50 um, respec-
tively. The widths of the three second semi-annular portions
4022 may be set to 50 um, respectively. For the three first
semi-annular portions 4021, the spacing between adjacent
first semi-annular portions 4021 may be set to 90 um and 110
um, respectively, along the direction from the center of the
conductive structure 401 to the edge of the conductive
structure 401. For the three second semi-annular portions
4022, the spacing between adjacent second semi-annular
portions 4022 may be set to 90 um and 110 pum, respectively,
along the direction from the center of the conductive struc-
ture 401 to the edge of the conductive structure 401. For
example, the aperture ratio of the region R4 of the conduc-
tive structure 401 can be designed to be about 65%, so that
most of the light received by the region R4 is emitted as the
outgoing light of the light-emitting substrate 20, and a small
amount of light is further reflected to the region RS illus-
trated in FIG. 7A, FIG. 7B and FIG. 8.

For example, as illustrated in FIG. 8, the first semi-
annular portion 4021 or the second semi-annular portion
4022 may not be provided in the region RS. Because the
region R5 is far away from the center of the light-emitting
unit 201, the light intensity reaching the region RS after
multiple reflections is weak, and the light quantity is small.
For example, the light reflected to the region R5 only
accounts for 13% of the light emitted by the light-emitting
unit 201 without considering the light loss. Therefore, after
combining the light reflected to the region R5 by the first
semi-annular portion 4021 and the second semi-annular
portion 4022 of the region R4, the light emitted from the
region R5 accounts for about 26% of the light emitted by the
light-emitting unit 201, so as to be similar to that of the
region R4.

Therefore, by setting the widths and spacing of the first
semi-annular portion 4021 and the second semi-annular
portion 4022 of the regions R1, R2, R3 and R4 of the
conductive structure 401, the light transmittance of each
region of the conductive structure 401 can be adjusted. For
example, the light transmittance of each region is repre-
sented by the aperture ratio, and the light loss of the region
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R1 of the conductive structure 401 is almost zero, so that the
aperture ratio of the region R1 should be about 8% less than
that of other regions. While since the loss of light reflected
by each region of the conductive structure 401 is about 1%
to 3%, in order to keep the outgoing light of the light-
emitting substrate 20 relatively uniform as a whole, the
ratios between the outgoing light quantity of the regions R1,
R2, R3, R4 and R5 of the conductive structure 401 and the
total light quantity provided by the light-emitting unit 201
may be designed to be 15%, 23%, 24%, 25% and 26%,
respectively. In summary, the light transmittance of the
region R1 to the region RS and the ratio between the
outgoing light quantity and the total light quantity provided
by the light-emitting unit 201 may be as follows: the light
transmittance of the region R1 is 15%, so that 15% of the
light is the outgoing light, and 85% of the light is reflected
to the region R2; the light transmittance of the region R2 is
27.1%, so that 85%x27.1%=23% of the light is the outgoing
light, and 1-15%-23%=62% of the light is reflected to the
region R3; the light transmittance of the region R3 is 38.6%,
so that 62%x38.6%=24% of the light is the outgoing light,
and 1-15%-23%-24%=38% of the light is reflected to the
region R4; the light transmittance of the region R4 is 66%,
so that 38%x66%=25% of the light is the outgoing light, and
1-15%-23%-24%-25%=13% of the light is reflected to the
region R5; the light transmittance of the region RS is 100%,
but the light emitted by two adjacent light-emitting units 201
may overlap, so that the light emitted from the region RS is
13%x%2=26%.

For example, after determining the different light trans-
mittance of each region of the conductive structure 401, the
light transmittance of each region of the conductive structure
401 can be achieved by adjusting the duty ratio of the first
semi-annular portion 4021 and the second semi-annular
portion 4022 of each region, so as to improve the uniformity
of the light-emitting effect from the region R1 to the region
RS5.

For example, the widths of the first semi-annular portion
4021 and the second semi-annular portion 4022 may be set
to approximate the width of the first driving signal line 310
or the second driving signal line 320, for example, approxi-
mately 50 um. Furthermore, in the case where the widths of
the first semi-annular portion 4021 and the second semi-
annular portion 4022 are greater than 100 pum, the first
semi-annular portion 4021 and the second semi-annular
portion 4022 are easily visible to naked eyes, so that the
widths of the first semi-annular portion 4021 and the second
semi-annular portion 4022 from the region R1 to the region
R4 can be increased from 40 um, so that the maximum width
reached by the increase does not exceed 70 pm. In addition,
with regard to the spacing between adjacent first semi-
annular portions 4021 and the spacing between adjacent
second semi-annular portions 4022 in the regions R1 to R4,
on the basis of considering the process requirements for the
thickness of the first semi-annular portion 4021 and the
thickness of the second semi-annular portion 4022, the
distance between adjacent first semi-annular portions 4021
and the distance between adjacent second semi-annular
portions 4022 can be increased from 12.5 pm, and in the
process of increasing, if the light transmittance of a certain
region of the conductive structure 401 does not match the
expected value, the distance between adjacent first semi-
annular portions 4021 and the distance between adjacent
second semi-annular portions 4022 can be continuously kept
consistent, or the distance between adjacent first semi-
annular portions 4021 and the distance between adjacent
second semi-annular portions 4022 can be increased by
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gradient. Therefore, the light-emitting uniformity of the
light-emitting substrate 20 can be further improved to be
about 80%.

For example, the light-emitting substrate provided by the
embodiments of the present disclosure may further include
a control circuit, which may be configured to be electrically
connected with a plurality of driving signal lines (such as the
first driving signal line 310 in the first driving signal line
group 301, the second driving signal line 320 in the second
driving signal line group 302, or the like in the above
embodiments) respectively, so as to improve, for example,
the first electrode signal and the second electrode signal. For
example, the control circuit can be connected with an
external power supply to drive each light-emitting unit in the
light-emitting substrate by the voltage signal or current
signal, such as partition and/or time sharing. For example,
the external power supply may include a 12V voltage source
and a serial peripheral interface. For example, the external
power supply can be connected to the control circuit through
a plurality of circuit controllers to realize partition control of
the plurality of light-emitting units in the light-emitting
substrate. For example, each circuit controller can be con-
nected by signal lines such as power lines, clock lines,
input/output lines (I/O lines), or the like to control the timing
sequence of each circuit controller, and each circuit control-
ler can be electrically connected with one or more light-
emitting units to control multiple light-emitting units in the
light-emitting substrate to emit light in time.

For example, the light-emitting substrate 10 and the
light-emitting substrate 20 in the above embodiments of the
present disclosure may be light-emitting diode substrates,
which can be used as display substrates to realize display
functions, or can also be used as the backlight of display
devices to provide light sources. The embodiments of the
present disclosure are not limited in this aspect.

At least one embodiment of the present disclosure further
provides a display device, which includes a display panel
and a light-emitting substrate according to any embodiment
of the present disclosure, such as the light-emitting substrate
10 or the light-emitting substrate 20 in the above embodi-
ments. The display panel has a display side and a non-
display side, the light-emitting substrate is arranged on the
non-display side of the display panel, and light-emitting
units and first driving signal line groups in the light-emitting
substrate are located on the side of the base substrate away
from the display panel. For example, the light-emitting
substrate can be used as a backlight unit in the display panel,
or can also be used as a base substrate with a display
function or a light-emitting function alone in the display
panel.

FIG. 11 is a schematic block diagram of a display device
provided by some embodiments of the present disclosure,
and FIG. 12 is a schematic diagram of a partial cross-
sectional structure of a specific example of a display device
provided by some embodiments of the present disclosure.

For example, as illustrated in FIG. 11 and FIG. 12, the
display device 50 includes a display panel 501 and a
light-emitting substrate 502. For example, the light-emitting
substrate 502 may be the light-emitting substrate provided in
any embodiment of the present disclosure, such as the
light-emitting substrate 10 or the light-emitting substrate 20
in the above-mentioned embodiments. The display panel
501 may be a liquid crystal display panel, an electronic
paper display panel, etc., and the embodiments of the present
disclosure are not limited in this aspect.

For example, as illustrated in FIG. 12, the display panel
501 has a display side P1 and a non-display side P2 opposite
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to the display side P1. For example, the display side Pt may
be the side closer to the user in use. The light-emitting
substrate 502 is disposed on the non-display side P2 of the
display panel 501. For example, the light-emitting substrate
502 can be used as a backlight unit of the display panel 501.
For example, the light-emitting substrate 502 can provide
backlight to the display panel 501 as a surface light source.
For example, the display panel 501 may be an LCD panel,
an electronic paper display panel, etc., and the embodiments
of the present disclosure are not limited in this aspect.

For example, the light-emitting substrate 502 is disposed
on the non-display side P2 of the display panel 501, and
light-emitting units 530 and first driving signal line groups
520 in the light-emitting substrate 502 are located on the side
of the base substrate 510 away from the display panel 501.
For example, in the light-emitting substrate 502, the light-
emitting unit 530 may be located on the side of the first
driving signal line group 520 away from the base substrate
510 as illustrated in FIG. 12. Alternatively, in other embodi-
ments of the present disclosure, the light-emitting unit 530
may also be located on the side of the first driving signal line
group 520 close to the base substrate 510, and the embodi-
ments of the present disclosure are not limited in this aspect.

For example, the display device 50 further includes a
reflective layer 503, which is located on the side of the
light-emitting substrate 502 away from the display panel
501, so that the display device 50 is provided with a
reflective (e.g., downward-emitting) backlight structure.

The structure, functions and technical effects of the dis-
play device provided by the above-mentioned embodiments
may refer to the corresponding contents in the light-emitting
substrate provided by the above-mentioned embodiments of
the present disclosure, and are not repeated here.

For example, the display device provided by the embodi-
ments of the present disclosure may be a liquid crystal
display device, an electronic paper display device, or other
devices with display functions, and the embodiments of the
present disclosure are not limited in this aspect.

For example, the display device provided by the embodi-
ments of the present disclosure can be any product or
component with display functions, such as a display sub-
strate, a display panel, electronic paper, a mobile phone, a
tablet computer, a television, a display, a notebook com-
puter, a digital photo frame, a navigator, etc., and the
embodiments of the present disclosure are not limited in this
aspect.

It should be noted that the light-emitting substrate pro-
vided by the embodiments of the present disclosure can be
applied to the display device as a backlight unit, or can also
be used as a base substrate with a display function or a
light-emitting function alone, and the embodiments of the
present disclosure are not limited in this aspect.

At least one embodiment of the present disclosure further
provides an electronic apparatus, which includes the display
device according to any embodiment of the present disclo-
sure, for example, the display device 50 described above.

FIG. 13 is a schematic block diagram of an electronic
apparatus provided by some embodiments of the present
disclosure. For example, as illustrated in FIG. 13, the
electronic apparatus 60 includes a display device 601. For
example, the display device 601 may be the display device
described in any embodiment of the present disclosure, such
as the display device 50 in the above embodiments.

For example, the electronic apparatus 60 may be a display
device or a display apparatus with a display function, such
as an electronic paper display apparatus or a liquid crystal
display apparatus.
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For example, the electronic apparatus 60 may be any
product or component with display functions, such as a
display, an electronic paper display panel, an electronic
paper display television, a liquid crystal display panel, a
liquid crystal display television, a mobile phone, a tablet
computer, a notebook computer, a digital photo frame, a
navigator, etc.

For the present disclosure, the following statements
should be noted.

(1) The accompanying drawings related to the embodi-
ment(s) of the present disclosure involve only the
structure(s) in connection with the embodiment(s) of
the present disclosure, and other structure(s) can be
referred to common design(s).

(2) For the purpose of clarity, in accompanying drawings
for illustrating the embodiment(s) of the present dis-
closure, the thickness of a layer or a region may be
enlarged or narrowed, that is, the drawings are not
drawn in a real scale. It should be understood that, in
the case that a component such as a layer, a film, a
region, a substrate, or the like is referred to be “on” or
“under” another component, the component may be
“directly” “on” or “under” the another component, or
an intermediate component may be disposed therebe-
tween.

(3) In case of no conflict, the embodiments of the present
disclosure and features in one embodiment or in dif-
ferent embodiments can be combined to obtain new
embodiments.

What have been described above merely are specific
implementations of the present disclosure, and the protec-
tion scope of the present disclosure is not limited thereto.
Any modifications or substitutions that easily occur to those
skilled in the art within the technical scope of the present
disclosure should be within the protection scope of the
present disclosure. Therefore, the protection scope of the
present disclosure should be based on the protection scope
of the claims.

The invention claimed is:

1. A light-emitting substrate, comprising:

a base substrate; and

a plurality of light-emitting units and a plurality of first
driving signal line groups on the base substrate,

wherein each of the light-emitting units comprises a
plurality of light-emitting sub-units, and each of the
light-emitting sub-units comprises a first electrode ter-
minal and a second electrode terminal, a polarity of the
second electrode terminal being opposite to a polarity
of the first electrode terminal;

each of the first driving signal line groups comprises at
least one first driving signal line, and the first driving
signal line is configured to be connected to the first
electrode terminal of the light-emitting sub-unit to
provide a first electrode signal;

the plurality of light-emitting units are arranged in a
plurality of columns and a plurality of rows along a row
direction and a column direction, respectively;

among an N-th column of light-emitting units and an
(N+1)-th column of light-emitting units, a translational
distance, in the column direction, is provided between
a k-th light-emitting unit in the N-th column of light-
emitting units and a k-th light-emitting unit in the
(N+1)-th column of light-emitting units, and the trans-
lational distance is smaller than a spacing between two
adjacent light-emitting units in a same column in the
column direction, so as to allow light-emitting units in
the N-th column and the (N+1)-th column to be respec-
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tively located in different rows in sequence, wherein N
and k are positive integers greater than 0

a first driving signal line group is between the N-th
column of light-emitting units and the (N+1)-th column
of light-emitting units, and the first driving signal line
group is in a zigzag extension along the column direc-
tion and alternately passes through a light-emitting unit
of an M-th row and the N-th column, a light-emitting
unit of an (M+1)-th row and the (N+1)-th column, and
a light-emitting unit of an (M+2)-th row and the N-th
column, so as to provide the first electrode signal to the
light-emitting units in the N-th column and the (N+1)-
th column, wherein M is a positive integer greater than
0;

each of the light-emitting units is passed by two adjacent

first driving signal line groups;

the plurality of light-emitting sub-units in each of the

light-emitting units comprise a first light-emitting sub-
unit and a second light-emitting sub-unit;

the at least one first driving signal line in each of the first

driving signal line groups comprises a first light-emit-
ting signal line corresponding to the first light-emitting
sub-unit and a second light-emitting signal line corre-
sponding to the second light-emitting sub-unit, the first
light-emitting signal line is configured to be connected
to the first electrode terminal of the first light-emitting
sub-unit to provide a first electrode signal correspond-
ing to the first light-emitting sub-unit, and the second
light-emitting signal line is configured to be connected
to the first electrode terminal of the second light-
emitting sub-unit to provide a first electrode signal
corresponding to the second light-emitting sub-unit;
and

between the N-th column of light-emitting units and the

(N+1)-th column of light-emitting units, the first light-
emitting signal line in the first driving signal line group
is connected to the first light-emitting sub-unit in each
of the light-emitting units in the N-th column, and the
second light-emitting signal line in the first driving
signal line group is connected to the second light-
emitting sub-unit in each of the light-emitting units in
the (N+1)-th column.

2. The light-emitting substrate according to claim 1,
wherein between the N-th column of light-emitting units and
the (N+1)-th column of light-emitting units, the first driving
signal line group extends substantially along a straight line
between two light-emitting units in two adjacent rows.

3. The light-emitting substrate according to claim 1,
wherein the translational distance is equal to Y2 of the
spacing between two adjacent light-emitting units in the
same column in the column direction; and

between the N-th column of light-emitting units and the

(N+1)-th column of light-emitting units, an included
angle of an extending direction of the first driving
signal line group between the light-emitting unit of the
M-th row and the N-th column and the light-emitting
unit of the (M+1)-th row and the (N+1)-th column with
respect to the row direction is equal to an included
angle of an extending direction of the first driving
signal line group between the light-emitting unit of the
(M+1)-th row and the (N+1)-th column and the light-
emitting unit of the (M+2)-th row and the N-th column
with respect to the row direction.

4. The light-emitting substrate according to claim 1,
wherein between the N-th column of light-emitting units and
the (N+1)-th column of light-emitting units, the first driving
signal line group at least partially overlaps with each light-
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emitting unit in the N-th column and the (N+1)-th column in
a direction perpendicular to the base substrate, so as to
alternately pass through each light-emitting unit in the N-th
column and the (N+1)-th column.

5. The light-emitting substrate according to claim 1,
wherein the first light-emitting sub-unit and the second
light-emitting sub-unit are arranged adjacent to each other in
the row direction.

6. The light-emitting substrate according to claim 5,
wherein in each of the first driving signal line groups, the
first light-emitting signal line and the second light-emitting
signal line are sequentially arranged in the row direction
from the second light-emitting sub-unit to the first light-
emitting sub-unit in each of the light-emitting units.

7. The light-emitting substrate according to claim 5,
wherein between the (N+1)-th column of light-emitting units
and the (N+2)-th column of light-emitting units, the first
light-emitting signal line in the first driving signal line group
is connected to the first light-emitting sub-unit in each of the
light-emitting units in the (N+1)-th column, and the second
light-emitting signal line in the first driving signal line group
is connected to the second light-emitting sub-unit in each of
the light-emitting units in the (N+2)-th column.

8. The light-emitting substrate according to claim 7,
wherein the plurality of light-emitting sub-units in each of
the light-emitting units further comprise a third light-emit-
ting sub-unit, and the third light-emitting sub-unit is
arranged side by side with the first light-emitting sub-unit
and the second light-emitting sub-unit in the column direc-
tion;

the at least one first driving signal line in each of the first

driving signal line groups further comprises a third
light-emitting signal line corresponding to the third
light-emitting sub-unit, and the third light-emitting
signal line is configured to be connected to the first
electrode terminal of the third light-emitting sub-unit to
provide a first electrode signal corresponding to the
third light-emitting sub-unit; and

between the N-th column of light-emitting units and the

(N+1)-th column of light-emitting units, the third light-
emitting signal line in the first driving signal line group
is connected to the third light-emitting sub-unit in each
light-emitting unit in the N-th column or connected to
the third light-emitting sub-unit in each light-emitting
unit in the (N+1)-th column.

9. The light-emitting substrate according to claim 8,
wherein between the N-th column of light-emitting units and
the (N+1)-th column of light-emitting units, the third light-
emitting signal line in the first driving signal line group is
connected to the third light-emitting sub-unit in each light-
emitting unit in the (N+1)-th column; and

between the (N+1)-th column of light-emitting units and

the (N+2)-th column of light-emitting units, the third
light-emitting signal line in the first driving signal line
group is connected to the third light-emitting sub-unit
in each light-emitting unit in the (N+2)-th column.

10. The light-emitting substrate according to claim 8,
wherein the second light-emitting sub-unit, the third light-
emitting sub-unit, and the first light-emitting sub-unit are
sequentially arranged in the row direction, and

in each of the first driving signal line groups, the first

light-emitting signal line, the second light-emitting
signal line, and the third light-emitting signal line are
sequentially arranged in the row direction from the
second light-emitting sub-unit to the first light-emitting
sub-unit in each of the light-emitting units.
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11. The light-emitting substrate according to claim 8,
further comprising a plurality of second driving signal line
groups,

wherein the plurality of second driving signal line groups

respectively extend along the row direction and corre-
spond to the plurality of rows of light-emitting units
one by one; and

each of the second driving signal line groups comprises at

least one second driving signal line, and the second
driving signal line is configured to be connected to the
second electrode terminal of the light-emitting sub-unit
to provide a second electrode signal.

12. The light-emitting substrate according to claim 11,
wherein the at least one second driving signal line in each of
the second driving signal line groups comprises a fourth
light-emitting signal line corresponding to the third light-
emitting sub-unit and a fifth light-emitting signal line cor-
responding to the first light-emitting sub-unit,

the fourth light-emitting signal line is configured to be

connected to the second electrode terminal of the third
light-emitting sub-unit to provide a second electrode
signal corresponding to the third light-emitting sub-
unit, and

the fifth light-emitting signal line is configured to be

connected to the second electrode terminal of the first
light-emitting sub-unit to provide a second electrode
signal corresponding to the first light-emitting sub-unit.

13. The light-emitting substrate according to claim 12,
wherein the at least one second driving signal line in each of
the second driving signal line groups further comprises a
sixth light-emitting signal line corresponding to the second
light-emitting sub-unit,

the sixth light-emitting signal line is configured to be

connected to the second electrode terminal of the
second light-emitting sub-unit to provide a second
electrode signal corresponding to the second light-
emitting sub-unit, and

in each of the second driving signal line groups, the sixth

light-emitting signal line is between the fourth light-
emitting signal line and the fifth light-emitting signal
line in the column direction.

14. The light-emitting substrate according to claim 12,
wherein each of the second driving signal line groups further
comprises a plurality of groups of conductive portions in
one-to-one correspondence with light-emitting units in one
row, and each group of the conductive portions comprises a
first conductive portion and a second conductive portion;

the first conductive portion is connected to the fourth

light-emitting signal line and extends from the fourth
light-emitting signal line toward a side close to a third
light-emitting sub-unit in a light-emitting unit corre-
sponding to the first conductive portion, so as to allow
an orthographic projection of the first conductive por-
tion on the base substrate to at least partially overlap
with an orthographic projection of the third light-
emitting sub-unit in the corresponding light-emitting
unit on the base substrate; and

the second conductive portion is connected to the fifth

light-emitting signal line and extends from the fifth
light-emitting signal line toward a side close to a first
light-emitting sub-unit in a light-emitting unit corre-
sponding to the second conductive portion, so as to
allow an orthographic projection of the second conduc-
tive portion on the base substrate to at least partially
overlap with an orthographic projection of the first
light-emitting sub-unit in the corresponding light-emit-
ting unit on the base substrate.
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15. The light-emitting substrate according to claim 12,
further comprising a plurality of conductive structures in
one-to-one correspondence with the plurality of light-emit-
ting units,

wherein an orthographic projection of each of the light-

emitting units on the base substrate is within a region
surrounded by an outer contour of an orthographic
projection of a corresponding conductive structure on
the base substrate; and

along a direction from a center to an edge of each of the

conductive structures, each conductive structure is
divided into a plurality of regions, and light transmit-
tance of each of the regions of the each conductive
structure is different from each other.

16. The light-emitting substrate according to claim 15,
wherein shapes of orthographic projections of the conduc-
tive structures on the base substrate are substantially iden-
tical, and the orthographic projections of the conductive
structures on the base substrate do not overlap with each
other.

17. The light-emitting substrate according to claim 15,
wherein along the direction from the center to the edge of
each of the conductive structures, the light transmittance of
each of the regions of the each conductive structure gradu-
ally increases.

18. The light-emitting substrate according to claim 15,
wherein each of the conductive structures comprises a first
conductive sub-structure and a second conductive sub-struc-
ture which are opposite to each other in the column direc-
tion;

the first conductive sub-structure and the second conduc-

tive sub-structure are axially symmetric with respect to
a center of the conductive structure along the row
direction to form the conductive structure;

the first conductive sub-structure and the second conduc-

tive sub-structure are separated and insulated from each
other; and

an orthographic projection of the first conductive sub-

structure on the base substrate is on a side of an
orthographic projection of the fourth light-emitting
signal line on the base substrate away from an ortho-
graphic projection of the fifth light-emitting signal line
on the base substrate, and an orthographic projection of
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the second conductive sub-structure on the base sub-
strate is on a side of the orthographic projection of the
fifth light-emitting signal line on the base substrate
away from the orthographic projection of the fourth
light-emitting signal line on the base substrate.

19. The light-emitting substrate according to claim 18,
wherein the first conductive sub-structure comprises a plu-
rality of first semi-annular portions arranged in sequence
along the direction from the center to the edge of each of the
conductive structures, and both ends of each of the first
semi-annular portions are respectively connected to the
fourth light-emitting signal line, so as to allow two adjacent
first semi-annular portions to be electrically connected to
each other and form an opening region;

among the plurality of first semi-annular portions, a

distance between two adjacent first semi-annular por-
tions in different regions of each of the conductive
structures gradually increases along the direction from
the center to the edge of each of the conductive
structures;

the second conductive sub-structure comprises a plurality

of second semi-annular portions arranged in sequence
along the direction from the center to the edge of each
of the conductive structures, and both ends of each of
the second semi-annular portions are respectively con-
nected to the fifth light-emitting signal line, so as to
allow two adjacent second semi-annular portions to be
electrically connected to each other and form an open-
ing region; and

among the plurality of second semi-annular portions, a

distance between two adjacent second semi-annular
portions in different regions of each of the conductive
structures gradually increases along the direction from
the center to the edge of each of the conductive
structures.

20. The light-emitting substrate according to claim 1,
wherein a distance in the row direction between an ortho-
graphic projection of the N-th column of light-emitting units
on the base substrate and an orthographic projection of the
(N+1)-th column of light-emitting units on the base substrate
is greater than 0.



